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TO INVENTORS. 


Messrs. Brewer & Jensen, British, Foreign, 


and Colonial Patent Agents, give prompt personal attention 
to all matters intrusted to them. Office for Patents, 33, Chancery 
Lane, W.C. Established 1844. 


PATENTS FOR INVENTIONS. 


OBERTSON, Broman, & Co. (established 50 

years) continue to obtain Patents for Inventions. Pamphlet, 

— special advice, gratis or by post. 166, Fleet Street, 
ndon. 


L 

(;EOLOGY. —In the Preface to the Student’s 

ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., 
he says:—“‘ As it is impossible to enable the reader to recognise 
rocks and minerals at sight by aid of verbal descriptions or figures, 
he will do well to obtain a well-arranged collection of specimens, 
such as may be procured from Mr. TEN NANT (149 Strand), 
Teacher of Mineralogy at King’s College, London.” These 
Collections are supplied on the following terms, in plain Mahogany 
Cabinets :— 

100 Specimens, in Cabinet, with 3 Trays 

200 Specimens, in Cabinet, with 5 Trays s so 

300 Specimens, in Cabinet, with 9 Drawers + 1010 © ‘2 

400 Specimens, in Cabinet, with 13 Drawers .. 21 © o 

More extensive Collections at 50 to 5,000 Guineas each. 


HARBOROQOW & Co. 


ELECTRIC TELEGRAPH ENGINEERS, 
CONTRACTORS AND MANUFACTURERS, 
4, Circus Street, Marylebone, W. 


Makers of Block Instruments, Single and Double Needle Instru- 
ments, Coils for same with Induced Needles. Lines constructed 
and maintained. Batteries of every description. Electric Bells, 
Indicators, Thief and Fire Alarms for private houses, banks, hotels, 
warehouses, &c.,&c. Lightning Conductors. All kinds of Electrical 
Mining Apparatus. H. and Co. draw attention to their Bells, &c., 
especially adapted for mines. Models made. Experiments carried 
out.—4, Circus Street, Marylebone, London, W. 


BLOCK TELEGRAPHS AND ELECTRIC 


INTERLOCKING SIGNALS. 
TYER & COMPANY 


Respectfully invite the attention of Railway Directors, Managers, 
and Engineers to their important improvements in ‘‘ Block” 
Telegraphs, especially to their new system (Patent 1874, in con- 
unction with Messrs. SAXBY & FARMER), inspected and improved 

Captain TyLER, on behalf of the Board of Trade. By the use 
of this appliance, a signalman who receives a telegraphic indication 
of aline blocked from the signalman in advance, cannot possibly 


r. 

ch is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 
advance upon the ordinary block system.” —7he Times. 

Office and Works—4, OLD STREET, GoswELL Roap, LONDON. 


MACHINERY for covering Telegraph Wire with 
_ Silk, Cotton, Flax, Hemp, India-Rubber, Gutta-Percha, &c. 
Wire Stranding Machines. Complete sets of Machinery for the 
Manufacture of Telegraph Cables. 


M, BARRACLOUGH, 97, BRIDGE STREET, MANCHESTER. 


eh a contrary signal upon the outside semaphore to the engine- : 
ve 


Le Numéro: 50 centimes. 


L'Electricite Revue Scientifique 


Illustree. 


Paraissant le 5 et le 20 de chaque mois. 


BEAUX-ARTS—INDUSTRIE—MEDECINE— 
ART MILITAIRE MARINE. 


Abonnements : Paris et Déparements, 12fr.; Etranger, 
le port en sus. 
Administration et Rédaction : 16, Rue du Croissant, 
Paris, 


Just Pus isHeEp, 
240 pp., with 94 Illustrations, demy 8vo., cloth, 98. 


THE ELECTRIC LIGHT 


IN ITS PRACTICAL APPLICATION. 
By PAGET HIGGS, LL.D., D.Sc., Asso. M. Inst. C.E. 


CONTENTS : 

INTRODUCTORY—Lamps or Burners employing the Voltaic Arc— 
Electric ‘‘ Candles” and Candle Lamps—Lighting by Incandescence 
— Magneto and Dynamo-Electric Machines—Mechanical Efficiency 
of Electric Light Machines—Simple Mathematical considerations 
concerning Electric Lighting—Electric Regulators—Commercial 
Aspect of Electric Lighting—Division of the Electric Light—Mari- 
time and Military Applications—Various Applications of the Electric 
Light—Electric Carbons. 


London: E. & F. N. SPON, 45, Charing Cross. 


 CULLEY'S PRACTICAL TELEGRAPHY. 


In One Volume, 8vo., with 132 Woodcuts and 18 Lithographic 
Plates of Machinery and Apparatus, price 16s. 

HANDBOOK of PRACTICAL TELEGRAPHY, 

By R. S. Cuttey, Member Inst. C.E. (Adopted by the 


Post Office and by the Department of Sp for India.) The 
Seventh Edition, thoroughly revised and enlarged. 


London: LONGMANS & CO. 
TELEGRAPH INSTRUMENT CASES. 
GEORGE BEECH, 


10, SANDRINGHAM RD. HIGH ST.. 


KINGSLAND, 


Continues to supply Railway and Telegraph Engineers with 


every description of Instrument Cases, Single 
Needle, Block, Bell, Switch, &c. The material and work- 
manship of first quality and guaranteed. 


Terms moderate for Cash. 


"TELEGRAPH CONTRACTORS (Home or 


Foreign) can be supplied with every description of Cabinet 
Work, at WM. M. FOXCROFT’S TELEGRAPH CASE MANU- 
FACTORY, 54, COMPTON STREET, CLERKENWELL, E.C. Single 
and Double Needle Instrument Cases, Disc Cases, Morse Boards, 
and Bell Cases always in Stock. Teak Cases for Station Clocks 


_ made to order. Microphone Boards of any pattern. Tenders given. 
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WATER MOTOR 


Price List and Power of the “ Empress” Motors at Various 


Pressures, April, 1879. 
| Ba | = vo © 
ga | 3.5 | 8.4 |Consumption Consumption ag 
'7,| Size of Jet. +3 tbs. 1-60 to Bo Ib Driving 2 Sef per Motor, 
Wheel. + Pulley. À & Minute. with Jet, 
| ta Galls Galls. 
2 | 3-32 in. 11 in. | For Sewing and other 40 tlo 70 2} in. gut. | Zin. | in. | 1000 to 3000 | 3s. 
3 | 3-32in. 14 in, Light Machinery. | 40 tlo. 70 33 in. gut. | in.| rin. | goo to 2500 | £4 1os. 
| diam. width. 
4 | 3-16in. 18 in. to | &to?!1tor 150 to 200 | 250 to 350 | sin. 2$in. | rkin.|2}in.| 800 to 2000 | £8 os. 
5 | 3-16in. 23in. ‘}tor|rtor}'1}to2 150 to 200 | 250 to 350 | 7in. 2$in. | 14in.|2hin.| 600 to 1500 | £15 os. 
6 } in. goin. |rto2|2to3/3to4 300 500 gin. 23zin. | 2in. | 34in.| 400 to 1200 | £25 os. 
7 | 20f in.| 2 of 30in. 3t04/4tos 400 700 gin. in. | 2$in.| 5in. | 350 to 1000 £35 os. 
8 | 2of}in. | 20f36in. |3t04|4to5 sto6 | 600 1000 gin. 2fin. |24in. !6in.| 300 to goo | £45 os. 
MANUFACTURED ONLY BY 
BLS. TAYLOR & CO. 
WORKS—111 & 113, BLANDFORD STREET, 


LIVERPOOL. 
OFFICES—9 & 10, SHEFFIELD BUILDINGS, 89, VICTORIA STREET, 


METROPOLITAN BUILDINGS, QUEEN VICTORIA STREET, LONDON. 
A. COMBE CO. 


31 & 32, KIRBY STREET, HATTON GARDEN, LONDON. 


MAN UPACTURARS OF 


OF ALL KINDS, AND SMALL WARES FOR 


Electrical, Telegraphic, Optical, Scientific, Philosophical, Surgical, and Musical Instruments 
ENGINEERING, &e., &c. TURNERY IN ALL METALS. 


First-class work guaranteed. Estimates on application. 


THE AMERICAN NICKEL COMPANY, 


41, QUEEN VICTORIA STREET, LONDON, E.C. 
NICKEL PLATING SOLUTIONS. 


PURE NICKEL ANODES. 
Finest American Polishing Lathes, 
Material, and Chemicals. 


STEAM ENGINES AND COMPLETE OUTFITS. 


The DYNAMO-ELECTRIC MACHINE, for 
depositing Nickel, Silver, Gold, Copper, &c. 
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Pure deposits of Nickel guaranteed, and the most practical 
instructions to purchasers of outfit. 
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ESTABLISHED LY 3 3 U POP EA N MAI 


Is the leading Title of Eight totally distinct Papers, circulating as follows :— 


EDITION. No. | 
A, throughout the West Indies, Central America, Mexico, Chili, Peru, &c.  … one toe on 
B, À South Africa, St, Helena, Ascension, &c.  $2 | 

GC, LT woe — i.e. the United States, Canadian Dominion, British America, 
uDa, eee see eee eee eee eee 
E, " the East, i.e. India, Burmah, Egypt, China, Japan, Ceylon, Penang, Singapore, : 
Siam, Sumatra, Java, Borneo, Philippine Islands, Mauritius, &c. Sas Fa 12 
K. the West Coast of Africa, Madeira, &c. ose ses 12 


: 


Each Edition of THE EUROPEAN MAIL contains every item of intelligence from Mail to Mail, specially affecting the 
country or colony for which it is published, with an exhaustive resume of Home and Continental Politics, Science, Art, and 
Social News, together with a retrospect of Commercial transactions in Great Britain and on the Continent thereby rendering 
it at once the highest commercial authority, the most complete Newspaper despatched from England, and the best medium 
for the insertion of Advertisements of all desiring to cultivate trade in all Foreign and Colonial Markets. 

Advertisements inserted in the Series come under the notice of the reading public of the whole civilised world. . 

my Copy of any Edition, with particulars of Subscription of Tariff for Advertisements, forwarded on application 
to THE PUBLISHER. | 4 


THE EUROPEAN MAIL, Colonial Buildings, Cannon St., London, E.C. 


NEWALL'S PATENT LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves conclusively that a Conductor made 


of Copper, of adequate size, is the best of all appliances for the protection of every description of Building from the 
destructive effects of Lightning. 


NEWALL & CO.’8 PATENT COPPER-ROPE LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world with unvarying success, is the 
most reliable, most effective, and cheapest conductor offered to the public. 


It is simple in its application, no insulators being required ; and it costs only ONE SHILLING per foot for the standard 
size, which is safe in any storm. 


SOLE PATENTEES OF UNTWISTED WIRE ROPE. 


Manufacturers of Iron and Steel Ropes for Colliery and Railway Purposes. Rigging 
Ropes, Guide Ropes, &c. | 
ts GILT AND SILVER CORD FOR HANGING PICTURES. IRON, STEEL, AND COPPER CORD FOR CLOCK AND SASH LINES, &c. 


R. S. NEWALL & Co., LONDON, 130, STRAND, W.C. 


# LIVERPOOL, 36, Waterloo Road; GLASGOW, 68, Anderston Quay; MANUFACTORY, 
Gateshead-on-Tyne. 


Je 


THE ECLIPSE SILENT GAS ENGINE. 


& Power being imparted at each revolution in exact proportion to the work to be done, 
this Engine runs with a regular speed, which makes it the best for the Electric Light. 


y REPORT .FROM THE PYRAMID ELECTRIC COMPANY. 


LONDON, April teth, 1870. 
The small (34 h.-p.) Gas Engine supplied by you for conducting the Experiments with the Electric eet before the 
ks Committee at Bathurst Basin, Bristol (for illuminating the harbour, transit sheds, and wharfs), worked a large (A sise) 
Gramme Dynamo Machine, and also a small M Gramme ditto, very steadily, producing a good STEADY 
LIGHT ; but I am not in a positionjto say how much gas this engine consumed, because we had not time to fix a meter 
to measure it. Yours faithfully, W. BLANCH BRAIN. 


PATENTEES AND SOLE MANUFACTURERS: : 


LOUIS SIMON AND SON, NOTTINGHAM. 
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TELEPHONE COMPANY 


36, Coleman Street, London, E.C. 
SOLE PROPRIETORS OF BELL'S AND OTHER PATENTS. 


TESTIMONIALS. 


145 to 149, TOTTENHAM CourT Roap, Lonpon, W., 14/4 May, 1879. 
To the TELEPHONE Company, LIMITED, 36, Coleman Street, E.C. 

DEAR Sirs,—You will be pleased to hear that the forty Telephones you supplied answer admirably, and are of great convenience com- 
municating as they do in some cases with our workshops a mile away. The simplicity and ease with which they work, being able to be used 
by any one, and the great advantage over the Telegraph system in rapid communication and recognition of the voice, must create a great 
demand for Telephones everywhere.—We remain, dear Sirs, yours faithfully, (Signed) J. MAPLE & Co. 


MipLAND RAILWAY TELEGRAPH DEPARTMENT, Superintendent's Office, DERBY, 28th April, 1870. 
DEAR Sirs,—In reply to your inquiry of the 25th inst., I have the pleasure to inform you that the Telephones which have been erected 
on the Midland Railway are working very satisfactorily.— Yours faithfully. (Signed) W. LANGDON, 
THE TELEPHONE CoMPANY, 36, Coleman Street, London, E.C. 


AGENTS WANTED. A LIBERAL DISCOUNT ALLOWED TO THE TRADE. 


Proceedings will be taken against all persons selling or using any Telephones or otherwise infringing the Company s Patent. 


Applications for Price Lists or further information to be made to the Manager. 


TELEGRAPH ENGINEER AND CONTRACTOR. 


MANUFACTURER OF SUBMARINE CABLES, 


Wire and all Telegraphic Stores, also Galvanised and Corrugated Iron Sheets. 


8, Draper’s Gardens, Throgmorton Street, London. 
woRKS—NORTE WOOLWICH. 


M. THEILER & SONS, 


TELEGRAPH INSTRUMENT MANUFACTURERS, 
86, CANONBURY ROAD, LONDON, N. 


MANUFACTORY—ALWYNE LANE, N. 


Specialties:—Patent Polarized Relays for Cable and Land-line Working. 
Submarine Recorders and Keys. Improved Morses, Type, and AB € 
Instruments. Electro-Motors, Rheostats, 


THEILER’S NEW SOUNDER, Now Ready. 


INVENTIONS CARRIED Our. . . ESTIMATES FREE. 


PETER BROTHERHOOD, 


ENGINEER, 


56 & 53, COMPTON STREET, GOSWELL ROAD, E.C. 


SILVER MEDAL, PARIS EXHIBITION. 


PATENT 3-CYLINDER ENGINES 


AS USED BY 


Siemens, Gramme, and Wilde, 


CLP 
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THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 
Vo. VII.—No. 153. 


A TAX ON BRAINS. 


A GREAT deal has been talked and written of late 
vears on the decadence of English manufactures, 
and the successful manner in which foreign com- 
petition is coping with our trade. Of all nations, 
the Americans are our greatest rivals in the pro- 
duction of articles for which our markets have long 
been considered the best. One has only to walk up 
a London street, or visit an industrial exhibition, to 
see that America is rapidly taking the lead in all 
mechanical inventions applied to common life, and 
especially in those minor contrivances which husband 
time and save labour in the thousand and one 
operations of civilised society. 

' Strikes between master and man, idleness born of 
former prosperity, and other more universal causes, 
have been cited to account for this degeneration of 
our business with the world at large ; but there is 
one which is, we think, more important than any of 
these, and which has the merit, at least, of being 
conspicuous and tangible, we mean the monstrous 
encumbrance on invention and enterprise which 
takes the form of the British Patent Law. Giant 
Blunderbore was never so great a curse to the region 
which he overshadowed with his club, than this blind 
and cruel statute is to the practical intelligence of our 
country. This, ifanything, is the poisonous Upas tree 
beneath which our national invention droops and dies. 

“ An open career to talent,” was a motto of the, 

great Napoleon which the Americans, happily free 
from hereditary burdens, have sedulously kept in 
view ; and in the United States an original thought, 
whatever it be worth, is free to grow to its full 
maturity. A patent there costs only twenty-five 
dollars. In England, on the contrary, it would seem 
almost a crime to give birth to a new idea. A man 
is fined twenty shillings here if he knocks down his 
neighbour; but if he invent a new machine, and 
own to the offence, he incurs a penalty of twenty-five 
pounds. If he persists in claiming it for more than 
three years, he is made to pay fifty more, and if for 
more than seven, nothing less than £100 will satisfy 
the ire, or rather the rapacity of the law. It is 
a strange circumstance that a man in whom nature 
has implanted the power to benefit his fellowmen, 
while improving his own condition, should be 
Severely taxed for his efforts to exert it. We do 
not complain so strongly at these later exactions, 
although they are shamefully excessive, because if 
an invention is successful, they are likely to be small 


compared to the profits accruing from it ; but, that 
a man should have to pay £25 for the possession of 
his own idea during the first six months, is to our 
minds a violence both to his welfare and that of the 
general public. It is not lack of inventive genius 
On our part that enables American inventors to 
outstrip us in the race; we are too heavily handi- 
capped compared with them ; that is all.. 

If a poor but intelligent English mechanic has the 
misfortune to conceive an improvement in some 
machine brought under his eye (and, as ill-luck will 
have it, he is just the man to have this fatal gift), 
his peace of mind is from that moment gone, and 
his life becomes a source of misery to him. He is 
naturally anxious to benefit himself and his children 
by the idea which has occurred to him ; but he cannot 
do this unless he patents it. For that he requires 
£25, and he does not possess half that sum in the 
world. Distracted between hope, ambition, fear, and 
doubt, his tranquillity is destroyed. He bethinks 
him of some eminent man who understands these 
things and possesses capital: so he waits upon the 
great man humbly, and represents his case. Then 
should humiliation and neglect not end in a rebuff, 
and, should the great man generously take up his 
project and advance money for the patent, on con- 


sideration of a share in the profits, we find him left | 


in a condition little better than before: for, if his 
plan should fail after all, or prove to have been 
anticipated by the same or a better device, his 
proper pride is mortified to think that he has caused 
another person to lose money over his own mistake ; 
and he feels with shame that he was unable to pay 
for and develope his own invention himself. Painful 
to an independent spirit, and crushing to genius, 
our present patent law is a degrading incubus 
to progress, and, in this mechanical age, a disgrace 
to any civilised country. 

No effort must be spared to get rid of the onerous 
conditions of our present patent system; and we 


_ observed with pleasure that an influential deputation, 


including Sir William Thomson, Dr. Siemens, and 
Mr. Spottiswoode, recently waited on the Chief 
Commissioner of Patents on behalf of the new 
Patent Bill. Much good might also be effected by 
a Government Commission to enquire into the 
matter, and bring all the evils of the existing regu- 
tions into the light of day: for we are convinced 
that they. have only to be fully known to our legis- 
lators to insure an easier and better law. The 
revenue would suffer little from such a change, for 
the increased number of patents would probably 
make up for the reduced charge on each. Not only 
our trade but our inventors themselves are leaving 
our shores, and with them departs a portion of our 
national prosperity and fame. a 


| 
| 

| 

| 

| 

| 


192 


THE TELEGRAPHIC JOURNAL. 


[JUNE 15, 1870. 


ASSAYING BY INDUCTION. 


IN describing his new induction balance to the 
Royal Society (see TELEGRAPHIC JOURNAL for 
June 1), Prof. Hughes demonstrated its extreme 
delicacy as a means of assay for metals; and Mr. 
Chandler Roberts, F.R.S., the chemist to the Mint, 
has been much employed of late in testing its 
capacities in this direction as a measurer of the pro- 

rtions of alloy in coins. In order to assist Mr. 

oberts in his determinations, Prof. Hughes has 
introduced a novel mode of using the balance, which 
gives the instrument a great range of sensitiveness, 
and renders it capable of detecting one part of alloy 
in, at least, ten thousand parts of basic metal, a 
delicacy which far exceeds any known process of 
chemical analysis. | 

This modification of the balance will be readily 
understood by anyone who has read an account of 
the latter, by referring to the accompanying figure, 
where A represents the pair of coils, or induction 
pan, of the balance on which the coin to be 
assayed is placed, as shown, and B the other pair of 


a balance, namely, its width and its thickness. The 
width of metal appears to balance the intensity of 
the induction currents produced in the disturbin 
coin ; and the thickness their quantity; but as the 
intensity is the same for all coins, only the width 
requires to be varied. The scale is, therefore, made 
of a uniform width a little over half the diameter of 
the coils ; but it increases in thickness at a regular 
rate per unit of length, so as to give a mass-gradient. 
It is composed of zinc, which is a homogeneous, and 
not readily rusted metal, intermediate in inductive 
properties between copper above and bismuth 
below ; and for measuring the whole series of metals, 
the thickness is made to increase at the rate of 
1 millimetre in 5 centimetres length. It will be 
seen, however, that by taking a scale in which the 
slope of thickness is flatter, say 1 millimetre in 
50 centimetres length, a much higher degree of 
sensibility will be obtained in the balance. Sucha 
scale would be requisite for assays of fine gold-silver 
alloys. | 

À straight guide G, is used to fix the direction of 
the scale as it is slid across the top of the coils in 8. 
But it is found that every differently shaped coin or 
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THE INDUCTION SCALE. 


coils, framed round for steadiness, and fitted with a 
scale for measuring the disturbing effect on the 
balance of the coin placed in A. Formerly, the 
disturbing effect of a coin placed in A, was ob- 
tained by rapidly transferring the telephone from 
the secondary circuit of the balance to the second- 

circuit of a sonometer, and adjusting the so- 
nometer until it gave a disturbance which to the ear 
seemed equal in loudness to the disturbance caused 
by the coin on the balance. The reading of the 
sonometer was then taken as a measure of the 
induction value of the coin. An improvement on 
this method consisted in comparing each coin with 
a standard placed in the other pan of the balance 
B, and estimating the difference between them by 
means of the sonometer in the same way. But it is 
obvious that both of these methods are inferior to 
one which does not trust to the discriminating 
capacity of the ear, but which, like the Wheatstone 
bridge test of resistance, depends upon getting a 
balance or zero of sound. 

This balance is got by means of a sliding scale of 
metal s, which is moved across the top of the mea- 
suring pan ofthe balances. There are two elements 
in this scale which determine its power to produce 


piece of metal requires a different position of this 
guide, that is of the path of the scale, in order that 
the scale may balance the disturbing piece, and a 
perfect zero of sound be got at all. For example, 
that path of the scale which enables it to balance a 
shilling, will not allow it to balance sixpence. For 
this it is necessary to shift the guide G so that the 
scale will then slide over a smaller segment of the 
coils beneath. Indeed, the width of this segment 
bears a proportion to the diameter of the coin. Only 
similar coins can thus be directly compared without 
altering the position of the sliding scale ; but it does 
not take many moments to find by experiment a 
new position of the guide which gives an absolute 
zero for another coin ; and, once found, this position 
is always known, sitice the guide which turns round 
its end G, is furnished with a fixed scale s, which 
determines its position. It should here be men- 
tioned that the sketch merely shows the first experi- 
mental form of the apparatus, and that the finished 
instrument wiil have more precise means of measure- 
ment. A coin can be assayed by this arrangement 
in less than a minute. It is simply placed in the 
pan A, and the scale s is slid to and fro with one 
hand till no sound is heard in the telephone held to 
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the ear by the other hand. This zero point can be 
very correctly found, for a millimetre or two to 
either side is sufficient to cause a faint sound in 
the telephone. When the zero is got, the scale is 
read off at the index P, and the value obtained is an 
assay of the coin. Tables of the proportion of 
alloy in coins corresponding to these readings can 
in this way be prepared for immediate reference, 
and thus a sure, delicate, rapid, and clean mode of 
assay is provided. It is worthy of remark, too, that, 
unlike the chemical balance, there is here no inter- 
ference from mechanical friction, and the induction 
balance preserves its sensibility whether the mass 
experimented upon be comparatively large or 
minute. To show how wide is its range of effi- 
ciency, even with the ordinary scale, we give the 
readings for equal discs of different metals: gold 
163, silver 203, copper 115, aluminium 134, zinc 68, 
bismuth 24. One of these instruments is, we believe, 
being made for the Mint. 


ON THE ORIGIN OF SOUNDS IN THE 
TELEPHONE. 


By COUNT DU MONCEL. 


THE experiments of MM. Spottiswoode, Warwick, 
Rosetti, Canestrelli, Saul Roy, Millar, Lloyd, &c., 
and above all, those of M. Ader, have fully demon- 
strated that speech can be reproduced by a magnetic 
core simply enveloped by an electro-magnetic 
helix ; but in most of these experiments the trans- 
mitter has been a speaking microphone actuated by 
a more or less powerful battery. Therefore, it may 
be said that if so strong a battery is necessary to 
produce these articulate sounds, the feeble currents 
from a Bell transmitter would be inadequate to do so. 
Hence these experiments do not completely demon- 
strate my explanation of the source of telephonic 
sounds, and it is necessary that speech should be 
produced from the feeble Bell telephone currents 
themselves. The experiments I have made to this 
end are quite conclusive. For transmitter I took a 
small ebonite telephone, made by M. Breguet, and 
for receiver the little apparatus I described to the 
Academy, on March 17th, 1879. It consists in a 
fragment of watch spring fixed on a piece of pine 
plank and enveloped, where it meets the plank, in a 
small helix of very fine No. 32 wire. This piece of 
spring, which projected beyond the bobbin by about 
2 centimetres, was strongly magnetised, and when 
the helix was connected in circuit with the telephone, 
it sufficed to hold the plank against the ear to hear 
the words spoken to the telephone in a distinct 
manner. The reproduction was certainly some- 
what feeble, and it was necessary to talk as loud as 
one talks to a phonograph, but the repetition of the 
words was very distinct; and it was clear that the 
Sounds were not mechanically transmitted, for if 
both line wires were connected to the same end of 
the helix, no sound was heard. It is, therefore, 
certain that induced currents, generated by a Bell 
telephone, can reproduce speech in a magnetic plate 
Surrounded by a helix, without any diaphragm 
influenced by that plate. I am more than‘ever con- 
vinced that the speech of an ordinary Bell receiver 


is only the result of molecular effects: in the 
diaphragm due to magnetisations and demagneti- 
sations caused by variations in the magnetic state 
of the core. If we hear better with a telephone 
having a diaphragm, it is because the latter, serving 
as an armature, exalts (sur-excite) the magnetic 
power of the core, and because it finds itself affected 
by the vibrations of the telephone case fixed to one. 
of the ends of that core. M. the Abbé de Laborde , 
has also demonstrated this last effect in a very 
ingenious manner, by showing that a diaphragm, 
made of any non-magnetic substance whatever, 
transmits sounds, whatever its position with respect 
to the magnetic core, provided there is contact 
between it and thecase of the telephone, and he has 
likewise found that an iron diaphragm at a distance 
from the core reproduces sounds in the same manner 
as any other diaphragm in the same position. Only 
when in the neighbourhood of the core were the 
sounds reproduced with much greater force, precisely 
because of the greater energy then communicated 
to the magnetic system. Nevertheless, it cannot be 
said that the resultant vibrations of electro-magnetic 
attractions cannot be produced in a telephone ; but it 
is in this case necessary that the transmitted currents 
are intense enough to determine these attractions, 
and it is impossible for me to admit that an electric 
current, which, accordingeto M. Galileo Ferraris, is 
no stronger than the current of a Daniell cell in 
traversing a telegraph line capable of going round 
the earth 290 times, can have the power to provoke 
electro-magnetic attractions able to cause the com- 
plex vibrations which constitute speech. I believe, 
therefore, that the theory which I have mooted in 
my note of March 24th, 1878, is now completely 
demonstrated. 


AN ELECTRICAL WATER LEVEL 
INDICATOR. 


AMONGST the objects exhibited at the recent soirée 
of the Institute of Civil Engineers, held at South 
Kensington, the Electrical Water Level Indicator, 
belonging to the Nottingham Waterworks Company, 
and designed and constructed in the engineering 
department of the Postal Telegraphs, excited much 
interest. The apparatus exhibited consisted of a 
“Transmitter” and a “ Receiver,” the latter being 
in connection with a transmitter fixed at one of the 
reservoirs of the Company referred to, at Notting- 
ham. During the course of the evening the visitors 
had thus the opportunity of seeing the actual working 
of the apparatus, and of observing the changes in the 
level of the water in the reservoir at Nottingham. 
Apart from the ingenuity ofthe invention, the appa- 
ratus exhibited was a masterpiece of constructive 
finish, and did extreme credit to the Postal Tele- 
graph mechanicians. The principal part of the 
apparatus is the “transmitter,” by means of which, 
on the rising of the float attached to it, a momentary 
contact is made, which causes a positive current to 
be sent to line at every inch of rise, and a momen- 
tary negative current at every inch of fall of the 
float. The importance of arranging the apparatus 
to make momentary contacts only is evident, other- 
wise, from the slow rise and fall of the water level, 
the series of currents would be continued ones 
which would soon exhaust the battery. 
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The method by which the object in view is 
obtained is shown by fig. 1, which represents the 
arrangement of the “transmitter.” / is a small 
metal disc, having a quarter of its circumference 
faced with a projection of platinum 4; this project- 
ing piece makes contact, when the disc is turned, 
with either the spring 4’ or d@”, the ends of the 
latter being faced with platinum to insure good 
contact being made. 

The disc j is fixed to an axis, to which is also at- 


slot up to the pin, will cause the disc f and the 
weight w connected to it to make a complete revo- 
lution, that is to say, the weight w will have been 
turned in the direction of one or other of the arrows 
according as A is turned in one direction or the 
other, and when it has made a complete revolution, 
together with the disc f then the latter will have 
made contact with both the springs d’ and d@” in 
succession. 

Fixed to the face of the discf is a ping. This 


tached the weight w; on the axis is a pinion, into 
which‘the wheel A gears. | 

Behind wheel a isa second wheel a’ (shown by 
the dotted line); this wheel has a pin f', which 
works in the slot s cut in the front wheel a; the 
length of this slot is such that if we suppose the pin 
to be at one end of the slot, and the wheel a’ to be 
held in that position, then a rotatory movement of 
the wheel A, sufficient to move the other end of the 


| pin, when the apparatus is in the position shown in 


the figure, lies between two pawls ¢ 4 attached to 
the triangular piece B, which rocks on a centre 4. 
The pawls are maintained in the position shown, 
relative to the piece B, by a small spiral spring ¢, 
which draws them down against small stop pins ~ 
fixed on B. 

The whole rocking piece can be thrown over 
against either of the contact screws g’ or g", and 
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when against either of them will be held firmly 
there by the little wheel c, which presses, by means 
of a spring #, against either one side or the other of 
the pointed top of B. 

The wheel A” which gears into a’ is connected to 
the float by means of a chain, and the whole ar- 
rangement of the gearing is such that an inch rise 
of the float can turn the disc f through a complete 
revolution. 

The electrical connections are those shown, the 
line being connected to the rocking piece B, which is 
insulated from the rest of the apparatus. 

To understand the working of the arrangement, 
let us suppose that all the parts of the apparatus 
stand in the position shown, when the float stands 
at an exact inch mark. Let us suppose the water 
commences rising; for the first half inch of rise then, 
the wheel A’ will have been turned so as to bring 
the pin 2’ to the left hand end of the slot; as the wheel 
a’ then continues to rotate it now turns the wheel 
A and rotates the disc /, and also moves the weight w, 
in the direction of the right hand arrow. The 
rotation of the disc causes the pin p to push against 


F1G. 2. 


the left hand pawl of the rocking piece B, and to 
move the latter over towards the contact screw £”. 
After a certain angular movement of B has taken 
place, the action of the spring c carries it completely 
over to g”, and in this position the pin / clears the 
lett hand pawl. Supposing, now, the rotation to be 
continued so that the lever of the weight w is at 
right angles to the position shown, then the platinum 
projection 4 will be making contact with the spring 
d'; but this will not cause any current to pass out 
to line, since in this position both line and earth 
(which is connected to the frame of the apparatus) 
are both connected to one pole of the battery, whilst 
the other pole of the latter is free. On continuing 
the rotation, however, the weight w arrives at the 
vertical position, which completes the inch move- 
ment of the float, and then topples over to the left 
making contact in its fall, by means of 4, with 
the spring d’; at the moment when this takes 
place zinc is to earth through the spring d’ and the 
projection 4, and copper is to line through g” and B, 
consequently a positive current is sent to line. 


When the weight has completed-its descent the 
whole arrangement resumes the position shown. 

_The pin D, it may be observed, in passing the 
+ ag hand pawl, when the weight is falling, merely 
lifts it up and passes under it without affecting the 
position of B; in fact, as long as the rotation of 
takes place in the direction just indicated, B will 
remain over against g”. | 

Inasmuch as / is geared, through the medium of 
the pinion, direct on to A, the quick fall of the 
weight will cause A to rotate through a correspond- 
ing angle : this the slot s allows a to do without 
affecting a’. | 

If the float falls, all the motions become reversed, 
viz. : the rocking piece B becomes thrown over to 
g’, and a negative signal is sent when 4 makes con- 
tact with @’, for then zinc is to line through g’, and 
copper to earth through @”. tts) 

It will be evident that the whole arrangement is 
such that a signal cannot possibly be transmitted 
unless the weight makes a complete revolution, and 
then it can only be a momentary signal. 

The receiving portion of the apparatus does not 
possess any particularly novel points. It is repre- 
sented by fig. 2 (drawn to a smaller scale than the 
transmitter) ; M is a horse-shoe permanent magnet, 
fixed on an axis a, so that its poles can move back- 
wards and forwards between the poles. of two 
ordinary electro-magnets 4 4, whose wires are joined 
together in one circuit. A projecting piece J, of the 
horse-shoe magnet, lies between the bent arms of 
the levers /Z These levers rest normally against 
the stop screws s s. When a positive current 
passes through the electro-magnets, the permanent 
horse-shoe magnet is moved, say to the left, 
thereby moving the left-hand lever, the pawl at the 
end of which moves the toothed wheel w one tooth 
forward, representing one inch of movement of the 
float. Similarly a negative current moves the horse- 
shoe magnet in the reverse direction, thereby actuat- 
ing the right-hand lever, and moving the wheel in 
the reverse direction. | 

The levers // are so arranged that, when in their 
normal position, the pawls attached to them stand 
clear of the teeth of the wheel w. The little wheel 
w at the end of a spring falls between the teeth of 
the wheel w and keeps it steady. 


THE INDUCTION BALANCE AND 
SONOMETER. 


. By PrRor. D. E. HUGHES. 


(Continued from page 183.) 

VI. As yet the instrument has given no indications of 
molecular change produced by magnetism in non- 
magnetic bodies, but the great change which takes 
place in all magnetic bodies, except hard-tempered 
cast steel, indicates that a molecular change of structure, 
analogous to that of tempering takes place upon iron, 
steel, and nickel. | 

If we place a disc of iron in one of the coils, we 
find that the balance is destroyed, and that the iron 


has weakened the induction by the absorption of work 


done in inducing the circular currents. This can be 
perfectly balanced by placing a small coin or disc of 
silver or copper in opposite coils; but if an iron wire 
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or rod is placed perpendicular to the coils, the 
increase of inductive force takes place in those coils by 
the conduction of induced magnetism from primary to 
secondary, and the iron can no longer be balanced by 
silver, copper; or any non-magnetic metal. The coils 
must be either removed farther apart, so as to reduce 
the increased force, or balanced by an equivalent 
— of iron or magnetic conduction in opposite 
coils, 


_, An interesting case of both reduction and increase 


of force in the same pair of coils occurs if we place a 
disc of iron, not in the centre of the coils, but in the 
vacant space between the coils. We thus reduce the 
force by 150°. If, in addition to this, we place iron 
wires perpendicular and in the centre, there is increase 


‘of force, and if this increase is so proportioned as to | 


be 150°, we immediately restore the balance, and we 
have here in the same coil two separate pieces of iron, 
each disturbing the balance and giving out loud tones, 
but producing no. effect whatever, when both are 
introduced at the same time, complete silence being 
the result. | | 
VII. These coils prove what has already been long 
known, viz., that hard steel has a far less conducting 


“power for magnetism than soft iron, although the 


hard steel has a far higher retaining power. This 
instrument demonstrates a point, which I have not yet 
seen remarked, that magnetism does not in itself 
change the conducting powers, but that it produces a 
molecular change of structure in iron, analogous to 
that of tempering; for if we balance two soft iron 
rods against each other, the balance being made 
perfect by the addition of fine iron wires on the 
weakest side, we find that on strongly magnetising this 
bar, by drawing it across a strong compound magnet, 
and on replacing it in its coil it has lost 30 per cent. of 
its conducting power; or if, instead of magnetising, 
we make this iron red hot and plunge it in cold water, 
the loss of conducting power will be very similar—25 
to 30°. If these experiments are repeated upon 
various degrees of iron approaching steel in character, 
we find that as it already possesses hardness or temper, 
it is less and less affected by magnetism, until we 
arrive at hard cast steel, where magnetism no longer 
produces any change in its conducting powers. From 
this I draw the conclusion that the effect of magnetism 
is very similar to that of temper, and shall show under 
the effects of strain and torsion that magnetism 
produces this temper or strain perpendicular to the 
lines of magnetic force. 

VIII. The instrument shows that a remarkable change 
takes place in the magnetic conducting power of iron 
and steel on subjecting the wire under examination to 
a longitudinal strain; for if we pass an iron wire 
through the centre of both coils, half a millimetre 
diameter and 20 centims. or more in length, so arranged 
by a winding key that we can apply a strain to this 
wire, we find a magnetic conducting value, unstrained, 
of 100, but on applying a slight strain its value rapidly 
increases, being more than double at its breaking point. 
If during this strain we strike the wire, we hear its 
musical tone, and no matter how much we may wind or 
unwind it, provided we do not pass its limits of elasti- 
city and similar wire is used, that the same musical 
tone will invariably give the same magnetic value. 
Thus the note A, or 435 complete vibrations per second, 
gave always the magnetic value of 160, or 60 per cent. 
increase of power over the unstrained wire. If whilst 
this wire is strained, giving the value 160, we magnetise 
it by drawing over it a strong compound magnet, the 
note remains the same, showing no difference of ten- 
sion, but its magnetic value has fallen 80°, being now 
80 instead of 160; and this wire can never again be 
brought by strain up to its previous high conducting 


. 


powers. Now, as we have seen, that magnetism pro. 
duces no change in hard-tempered steel, but that it 
does so in soft iron very analogous to that of temper, 
and as the effect of strain would be also to harden the 
fibres by bringing them all parallel to the line of me. 
chanical strain ; and as this improves its conducti 
power, while magnetism instantly destroys all the 
benefits of the longitudinal mechanical strain, we can 
only draw the conclusion that magnetism produces a 
strain analogous to temper, but contrary to that of the 
longitudinal mechanical strain; in other words, that 
the magnetic strain is produced perpendicularly to its 
lines of force. | 

This view is sustained by the effects of torsion; for 
if, in place of straining the wire, it is twisted, instead of 
increasing, it rapidly decreases in magnetic conductive 
value, each turn or twist decreasing its power of con. 
duction in a remarkable constant line of decrease, At 
80 turns of this wire there was a decrease of 65 per cent,; 
at 85 turns the wire broke, and on testing it to see if 
magnetism had any decreasing effect on it, I found that 
it produced no change whatever; but this twisted soft 
iron wire had now remarkable permanent retaining 
powers of magnetism, being superior to tempered cast 
steel. 

Again, if we take three similar pieces of soft iron 
wire, leave the first for comparison in its natural 
condition, strain the second by a longitudinal strain 
until it is broken, and twist the third by a torsion-key 
until it also is broken, we find on magnetising equally 
these three wires, and allowing ten minutes repose, 
that the first or untouched wire has a retaining power 
of magnetism of 100, the second only of 80, the third, — 
or twisted wire, of 300. I hope by the light thus given 
soon to be able to produce a magnet whose force shall 
be greatly in excess of what we have hitherto pos- 
sessed ; our difficulty at present being that in order to 
temper steel, we must heat it to redness, and this 
allows the molecules to rearrange themselves contrary 
to the object we have in view. 

IX. There is a marked difference of the rapidity of 
action between all metals, silver having an intense 
rapidity of action. The induced currents from hard 
steel or from iron strongly magnetised are much more 
rapid than those from pure soft iron ; the tones are at 
once recognised, the iron giving out a dull, heavy 
smothered tone, whilst hard steel has tones exceedingly 
sharp. If we desire to balance iron, we can only 
balance it by a solid mass equal to the iron to be 
balanced. No amount of fine wires of iron can 
balance this mass, as the time of discharge of these 
wires is much quicker than that of a larger mass of 
iron. Hard steel, however, can be easily balanced not 
only by steel but by fine iron wires, and the degree of 
the fineness of these wires required to produce a 
balance gives a very fair estimate of the proportionate 
time of discharge. The rapidity of discharge has no 
direct relation with its electrical conductivity, for 
copper is much slower than zinc, and they are both 
superior to iron. 

X. The instrument shows a marked difference in all 
metals, if subjected to different temperatures. The 
value is reduced in non-magnetic metals, and this we 
should expect from the known influence of temperature 
on the electrical conductivity ; but in the case of iron, 
steel, nickel (as it has already been remarked by 
many), the contrary takes place, namely, a far higher 
degree of magnetic conductivity. A bar of soft iron, 
whose value at the temperature of the room, 20° C., 
was 160, became on heating it to 200° C., 300, that 1s 
to say, its value was nearly doubled. A bar of pure 
nickel, whose value at 20° was 150, became on heating 
it to 200°, 320; thus, in the case of nickel, its value 
for magnetic conductivity was more than doubled, and 
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at this heat it surpassed the chemically pure iron at 
the same heat, giving a magnetic value of 320 against 
00 for the iron, but at the normal temperature of 20° 


‘the iron had more magnetic power of conduction than 


nickel. ‘Heating nickel by simply plunging it into 
boiling water increased its force from 150 to 250, 
plunging this same bar into ordinary cold water 
reduced its value to 130; thus the mere difference of 
the normal temperature of the air in the room and 
water which had been in this room some hours pro- 
duced 20° of difference. In fact, I found that the 
radiant heat from the hand would raise the magnetic 
value several degrees, and thus nickel may be regarded 
as a magnetic thermometer far more sensitive than the 
ordinary mercurial Centigrade. 

The instrument also measures the electrical resistance 


- of wires or fluids. In order to make it do this, we have 


only to place the resistance to be measured across the 
two wires of one conduction coil and on the other 
known resistance units. In this way we can produce a 


! 


perfect balance, for it then becomesan induction bridge, 
the results and modes of testing of which are somewhat 
similar to Wheatstone’s bridge. 

It measures also the electrostatic capacity of Leyden 
jars or condensers, and is sufficiently sensitive to ap- 
preciate and measure a surface of tinfoil not larger 
than four inches square, the condenser being simply 
placed between the wires of ‘one pair of coils, and 
the disturbance produced being measured on the {sono- 
meter. | 

I could cite many more interesting experiments in 
other branches of physical research for which this 
instrument offers a wide field of observation ; but my 
object this evening is neither to broach new theories 
nor to correlate at present the results obtained with 
views already advanced by Ampère and others. 

My only desire has been and is to show the wide 
field of research the instrument opens to physical 
enquirers, I trust that, in more able hands, it may 
serve to elucidate many physical phenomena. | 


NOE’S THERMO:ELECTRIC PILE. 


By ALFRED NIAUDET. 


.Tuis thermo-electric pile is constructed in various 


forms of which the figure represents the most 
simple and the smallest. 

The elements are in plan placed horizontally and 
radiate like the spokes of a wheel; the heated 
junctions lie towards the centre, and the cold 
junctions towards the outside, as shown in fig. I. 
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The two metals are 1st, German silver, and 
2nd, an alloy of antimony, which melts at a 
temperature a little above the fusible point of 
antimony ; but the exact composition of which has 
not been made public. 

These two metals are soldered together (at least 
at the hot junction) without the intervention of any 
other metal ; the wires of German silver have fixed 
at their extremities little capsules of brass which 
serve as moulds into which the other metal is cast. 
One of these little capsules is visible in fig 2, which 


represents a single element of the natural size; it 
remains attached to the element and forms part of 
the apparatus. 

In the same capsule a little lug of copper pene- 
trates, the extremity of which is equally held in 
the cast metal, and by means of which the heat is 
conducted to the hot joint. 

The opposite extremities of the lugs of copper 
are joined and arranged in a little circle and heated 
by a peculiar flame from a lamp burning methylated 
spirit, or by a Bunsen burner. 


= = 


FIG. 2. 


In order to concentrate the heat of the: flame, 
the latter is covered by a circular disc of mica, 
which is held by the copper lugs. 

Each cold junction is slightly different: here the 
fusible metal is soldered to a plate of copper, to 
which are soldered the German silver wires of the 
following element. 

The plate of copper exposes a large surface, and 
nas for its object the cooling of the junction by 
radiation in the first place, and by contact with the 
air in the second. 
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These plates of copper can be plunged into water 
at their lower extremities, so that the cooling of 
the cold junction can be more effectually done ; 
but practically this expedient is not always adopted. 

The cooling by the influence of the air is 
simpler and is practically found to be sufficiently 
effectual. 

These piles have been tested with great care by 
M. Waltenhofen of Prague; he has compared 
them with those of M. Markus, and finds them 
to be very superior to them. 

The results of experiments by M. Stephan, show 
that the thermo-electric elements of Markus have 
an electro-motive force of one-eighteenth of a volt; 
but that this maximum corresponds to a tempera- 
ture very near the fusing point of the metal of 
which the elements are composed. 

Under similar conditions, M. Waltenhofen has 
found that the elements of Noé, have an electro- 
motive force of one-ninth to one-tenth of a volt. 

Practically, these maximum values must not be 
expected, and when several elements are connected 
together, these maxima are never obtained, because 
all the elements do not become heated to the same 
degree, and about one-sixteenth of a volt for electro- 
motive force, and one-fortieth of a Siemens’ unit (*) 
for resistance represents about the power of the pile. 

A very useful addition to the apparatus, consists 
in the addition of a gas regulator for the preven- 
tion of the overheating of the pile. This is liable 
to happen from an increase on the pressure of the 
gas supply, an increase in the heat being thereby 
produced, which may fuse the metal of the ele- 
ments and thus destroy the pile. 

The regulator is particularly useful with the large 
piles, composed of a great number of elements, 
but can be dispensed with in the smaller piles of the 
kind illustrated. 

With a small pile of 12 elements, an electric bell 
can be rung and similar experiments made ; with 
20 elements, water can be decomposed in a volta- 
meter. 

With 40 elements, a Planté secondary pile can be 
charged, or an induction coil worked; in fact, these 


‘answer for all the usual physical experiments made 


with an ordinary battery, and for small industrial 
operations, such as plating with gold, silver, or 
nickel, &c. 

A great advantage of these piles consists in the 
fact that they attain their full power in one or two 
minutes, and the moment they are no longer 
wanted, the gas can be put out and all expense ceases. 

In fine, and this point is important, the pile does 
not deteriorate or change from constant use. This is not 
the case with those which hitherto have been made, 
and which, after a time, considerably increase their 
resistance, so that the strength of the current they 
give, becomes at last so weak as to render the pile 
useless. 


SUDRE’S THERMO-PILE. 


ONE of the most important of the new French 
thermo-piles, designed for the electric lighting of 
large shops, offices, halls, and theatres, is that of M. 
Jean Marie Sudre, a detailed notice of which we 


(*} Waltenhofen—Dingler’s Polytechnisches Journal, 1877. 
Vol. 22 , page 265. . 
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are compelled, from want of space, to defer ‘until 
our next. It will be remembered that Clammond’s: 
pile failed because of the heat source coming in 
contact with the thermo-electric joints themselves, 
and gradually consuming them. In Sudre’s pile 
this danger is obviated by interposing a guard 
material between the heat source and the junctions, 
The heat source may be steam or hot liquid, heated 
air or gas circulating in flues past the protected 
hotter thermo-electric junctions. A large heating 
surface is offered to the circulating medium. Coke 
or coal is burned in the pile, which requires no 
skilled attendance except occasional stoking. Three 
electric lights, steady and brilliant, can be produced 
from it, and, as the waste of an intermediate dynamo- 
electric machine is suppressed, at a cost much less 
than the cost of gas. Any lamp may be used, but 
an improved form of Serrin is at present preferred. 
This thermo-pile is about to be introduced into 
England by Mr. Applegarth. 


NEW ELECTRIC LAMPS AT THE ALBERT 
HALL. 


(Continued from page 184.) 


Krupp’s LAMPp. 


The novelty in this lamp, which is the invention 
of Baron von Krupp, the celebrated manufacturer 
of heavy ordnance, consists in the application of an 
automatic brake, instead of clockwork, to regulate 
the length of the arc. The figure gives a side eleva- 
tion of the lamp, the upper being the positive 
carbon, and the lower the negative. The holder of 
the upper carbon is suspended by a jointed chain 
from a pulley in the centre of the apparatus as shewn, 
and the holder of the lower carbon is similarly sup- 
ported by a second pulley of half the diameter, but 
turning on the same axle as the first pulley. When, 
therefore, the upper carbon holder descends a certain 
distance by its weight, the lower holder ascends 
through half that distance. By this arrangement 
the arc between the carbon points keeps a fixed 
position, since the positive carbon wastes aWay at 
double the.rate of the other. As the weight of the 
upper holder must not be too small, for fear that its 
motion would be impeded by dirt, it is necessary to 
have a brake to control its descent. This brake con- 
sists of a fly or fan revolving in a well of mercury, 
and having on its spindle a pinion which gears into 
a toothed wheel on the spindle of the pulleys sup- 
porting the holders. This fly, being immersed in 
the mercury, is not seen in the figure, but it is 
Situated a little below the pulleys. To prevent the 
fly from revolving backwards when a new carbon is 
inserted into the lamp, the tooth-wheel is fitted into 
a small pawl wheel which locks the pulleys. 

When the current is put on it passes first through 
the hollow helix of wire, which is shown at the base 
of the figure on the left. This helix is encased in 
iron to exalt its magnetic effect on an axial core, 
which is free to move up and down in its interior. 
A brass rod links this core to the other mechanism 
of the brake, which consists of a disc turning on the 
axle of the pulleys, and a brake block fixed at 
the angle of the jointed lever shown. The current 
pulling down the core is by this means made to 


| press the brake block against the edge of the disc, 


| 
| | 
| 
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so as to turn it back a few degrees; but as the 
pulleys are also turned back with the disc, the 
carbons are thereby separated and the arc established. 
When the arc widens and the current weakens, the 
core rises in the helix and slackens the pressure of 


the brake block on the disc; the latter, therefore, 
moves forward, and the carbons approach until the 
equilibrium is again established. Both the back- 
ward and forward ranges of the pulleys are limited 
by small but ingenious adjustments. This lamp has 


been introduced by Herr Krupp into his gun factory 
at Essen. | 


Hi1GGins’s ELECTRIC LAMP. 


Thislamp is, as will be seen from the illustration, a 
modification of Werdermann’s original lamp. Instead 
raising the lower positive carbon rod against the 
upper negative electrode by means of cords and 
‘ounterweights, Mr. Higgins has hit upon the plan 
floating it up in mercury. The neatness and 
Convenience of the lamp is thereby increased ; 
ut the light itself is not, perhaps, in any way 


lamp, enclosing an iron tube c, filled with mercury, 
and having at its top an enlarged chamber, also 
partly filled with mercury. P is the carbon stick 
floated in the mercury, and guided against the upper 
carbon N by a tubular guide tipped with copper as 
shown. A ventilator of radial blades of copper F, 
surrounds the lower carbon, and as the tube Cc gets 
warm, a current of air flows up the interior of the 
stand 5, and escapes between the blades of the vent, 
thus cooling the lamp. Similarly in the upper 


carbon holder a current of air passes inside it from 


below and escapes above. A globe encloses the 
whole as shown. 


Hotes 


THE Evectric Light.—Werdermann’s lamp has been 
modified by M. Kreiger, Paris, so as to make it operate 
in any position. The under carbon is pressed against 
the upper electrode, which consists of a block of com- 
pressed magnesia, by means of a spiral spring under 
its base. Two or more of these carbons may be placed 
side by side, as in Wilde’s candle, and the arc esta- 
blished between their points, against the underside of 


proved. In the figure, s is a brass stand for the 


the magnesia. 


| 
| 

| 
| 
| 
| 
| | 
| | | 
? 
| | 
| | 
f 
| 
ai! 
HL | | pi | 
4 
| 
G 
| 
LE 
p- TERME | 
ut | | 
| 
| 
an | | 
| 
the | | À 
nto 
up- 
in 
t 1s 
the 
n is 
into 
ugh 
base 
d in 
sore, 
rior. 
nism 
1 the 
d at | 
rrent 
le to 
disc, 


200 THE TELEGRAPHIC JOURNAL. 


[JUNE 15, 1879. 


THE Neptune turret ship, known as the Zndependencia, 
when in the possession of the Brazilian Government, 
and now at Portsmouth, is ordered to be fitted with 
Wilde’s electric light. 


Tue Shah of Persia is stated to have introduced the 
electric light into his palace at Teheran. 


WERDERMANN’s ELecrric Lamp.—The engineers 
of the City of Paris are about to test this lamp for street 
illuminations. MM. Herz and Noaillon have replaced 
the upper carbon disc in it by one of copper, so that 
only one carbon electrode, the positive, is required, a 
plan first conceived, we believe, by Dr. Siemens, At 
a recent soirée, in the house of M. Liepmann, Wer- 
dermann’s lamp was kept alight from 9 p.m: to 2 a.m. 
by the current from eighteen Bunsen cells. 


THE TELEPHONE.—We hear that the impending 
suit of the Bell Telephone Company versus Messrs. 
M. Jackson & Co., has been removed from the Master of 
the Rolls Court to the Court of Vice-Chancellor Bacon, 
and that the Telephone Company have given a bond for 
#200 as security for the defendants’ costs in the action. 
It is expected that the case will be tried on June 20. 


THE AUDIOMETER.—It appears from the audio- 
metric researches of Dr. Richardson that contrary to all 
expectation, the ears of women are much inferior to 
those of men both in acuteness and range of hearing. 
This apparent anomaly is thought by some philoso- 
phers to arise from the feminine habit of never listen- 
ing to reason. Be this as it may, however, the defi- 
ciency in question is, unfortunately, more than com- 
pensated for by the greater perfection of the female 
articulating organ. Would that our ears were blunter ! 


A MicroPHONIC PLOT.—In the interests of the 
musical profession, and especially of the first and 
second violinists, as well as of the big drumist, per- 
haps, we think it right to reveal the following attempt 
to involve us in a dastardly plot. This letter comes to 
us from America :—Dear Sir,—Pardon me for writing 
to you, i write to ask You if you would be Kind enough 
to tell me how a Microphone is made, or else i will 
give you the reason why i want to know, and you can 
experiment on it, i think that i can make a Guitar 
sound Louder, by taking ideas from the microphone, 
and i thought that if you might not want to experi- 
ment on it, you might tell me how a microphone is 
made so that i could experiment, i am a poor Young 
Married man, Struggling hard to get along, and i play 
the Guitar, and i thought if i could make the Guitar 
sound louder, it would be one of the main Instruments 
in a band, it would do away with second and third 
violins, and would give better satisfaction, and now I 
ask you eitherto make that improvement yourself so 
that I can procure a loud sounding Guitar and intro- 
duce it in a Band, and make a living by it, or else you 
tell me how a microphone is made, so that i can ex- 
periment on it, and you will receive your reward. 
Please answer, i will enclose postage stamp for an 
answer. 


THE Faraday is about to embark the first part of 
the Pouyer-Quartier Atlantic cables at Messrs. Siemens’ 
works, Chariton, and is expected to sail with it before 


the end of June, It will be laid between Brest and the 
Scilly Isles, 


THE time occupied in transmission of the result of. 


the late Derby by the Direct United States cable from the 
London office of the Company to the destination of the 
message in New York, was 59 seconds. 


line of telegraph will be erecte 


THE Chilian fleet has destroyed the submarine 
cable off Arica. Telegraphic communication with 
Autofagasta is also interrupted. 


By the conditions of our treaty with Afghanistan, a 
between Cabul and 
India, via the Khurum Valley. 


THE British Association meeting for this year will be 
inaugurated at Sheffield, on Wednesday, August 2oth, by 
Prof. G. J. Allman, President. On the 22nd Mr. Crookes 
will discourse on ‘‘ Radiant Matter”; and on the 23rd 
Prof. W. E. Ayrton will lecture to working men on 
“ Electricity as a Motive Power.” We also hear that 
Mr. Chandler Roberts, F.R.S., Chemist to the Mint, will 
give the result of his electric analysis of alloys by means 
of Prof. Hughes’ Induction Balance. 


In Scribner's Magazine for June there is begun a 
series of articles on Edison and his inventions. In 
Good Words for the same month there is an interesting 
article by Sir William Thomson on Compass Adjust- 
ment. 


Mr. PRESCOTT UNDER CRITICISM.— We were recently 
under the necessity of criticising somewhat severely the 
latest literary performance of Mr. George B. Prescott, 
the new American electrical writer who knows so well 
how to enrich his pages with the best work of Euro- 
pean authors, and who, it seems, has gained no incon- 
siderable reputation in his own country from the 
skilful manner in which he has tricked himself out in 
these borrowed plumes, Mr. Prescott does not appear, 
however, to be so ready to appropriate foreign criti- 
cism. Our remarks, which were directed principally 
against the barefaced manner in which he attempted 
to cover up the merit of Professor Bell in the inven- 
tion of the speaking telephone, and of Professor 
Hughes in the discovery of the microphone in favour 
of Mr. Elisha Gray on the one part, and Mr. Edison on 
the other, called forth a reply from that gentleman, 
which was answered by our reviewer in the same num- 
ber. [See T. J. for March 15 for the criticism itself, 
and T. J. for May 1 for the review.] Now, it turns out 
that Mr. Prescott felt rather proud of his reply, for he 
has caused it to be published iz extenso-in the American 
Journal of the Tebegraph for May 16; but with that 
fine sense of impartiality, which is so conspicuous a 
feature in all his works, he has omitted both the criti- 
cism itself and the critic’s answer. For the credit of 


American journalism, it is to be hoped that this shining 


instance of fair play is confined to the official organ 
which Mr. Prescott sways; and we sincerely trust 
that the spirit of that very famous author will not 
spread to other institutions of the United States, for 
example, the Law Courts, for then we should expect to 
see all the evidence for the plaintiff suppressed an 
only that of the defence communicated to the ears of 
the jury. But, indeed, Mr. Prescott is welcome to any 
triumph he may gain upon such terms. 


ELecrricaz ResEArcH.—Formerly in the days of 
the supremacy of classical education it was thought that 
books and lectures could impart all that was necessary 
for a student to learn; then people began to realise 
that practical work was equally important, and labora: 

»tories grew into existence. But even in the present day 
the repetition of standard experiments in these labora 
tories is thought to be the proper work for the learning 
mind ; could not, however, that large amount of cafe 
and time that is bestowed, where laboratory training # 
in favour, on the repetition of some such measufe 
ments as those of Regnault, be better employed, 12 
advancing existing knowledge; for, although it may 


| 
| 
| 
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not fall to the lot of every one to discover a telephone 
or phonograph, it is quite within their power to aid, 
even if it be in a very small degree, in extending our 
acquaintance with the laws of nature. Consequently 
we regard it as a step in the right direction that Dr. 
Muirhead and Professor Ayrton, at their laboratory, 
adjoining the Telegraph Works of Messrs. Latimer 
Clark and Muirhead, intend making one of the most 
important parts of the education of their pupils the 
training them to carry out original research in electri- 
city and magnetism, Of course, in addition, the 
students of telegraphy will be taught the manufacture 
and testing of electrical apparatus, and the mathema- 
tical and experimental theory of electricity as applied 
to telegraphy. We may expect that the experience 
which Dr. Muirhead has gained in successfully solving 
the difficult problem of duplexing with his patent 
“Inductive Resistances” so many of the long cables in 
the Indian and Atlantic Oceans and in the Mediter- 
ranean and Red Sea, combined with the experimental 
skill that has enabled Professors Ayrton and Perry to 
carry out so many electrical and other investigations 
in Japan, will be of great assistance in the training of 
Telegraph Engineers who desire, not only to practice 
satisfactorily their profession, but who in addition aim 
at advancing it by invention. 


MUNIFICENT G1IFT.—At a recent meeting of the Iron 
and Steel Institute, the following letter from Dr. C. W. 
Siemens was read by the President, Mr. C. Williams :— 
“It having been recognised by the members of this, 
as well as other institutions, that it would be desirable 
to have a building of sufficient capacity to represent 
the societies cultivating the various branches of applied 
science, as suggested in my inaugural address to the 
Iron and Steel Institute in 1877, I move that the com- 
mittee then appointed to promote that object, and to 
confer with other societies, be re-appointed, and with a 
view of giving effect to their efforts I hereby offer to 
give the sum of 410,000 in aid (loud cheers) of the 
construction of such a building on a suitable site at 
Westminster, the work to be carried into effect under 
the supervision of a joint committee, to be presided 
over by the president of the Institution of Civil Engi- 
neers, or his representative ” (renewed cheers). The 
President proceeded to read a resolution of the council, 
gratefully accepting Dr. Siemens’s munificent offer, and 
appointing a committee to confer with the Institution 
of Civil Engineers, Institution of Mechanical Engineers 
the Institute of Naval Architects, the Society of Tele- 
graph Engineers, and such other bodies as might be 
suitably included in the project. 


Mr. Davip Brooks’ system of underground telegraphs 
has been purchased by the Western Union Telegraph 
Company for 230,000 dollars. The patent consists 
in insulating telegraph wires in cotton, and - laying 
the whole in a wrought iron pipe filled with petroleum. 
This is done to protect the wires from the moisture of 
the ground. Experiments have been made with this 
system by the Pennsylvania Railway Company using 


_ it in its block signallings with marked success. The 


wires, encased in pipes, were laid in trenches beside the 
track. The purchase by the Western Union is for the 
patent right for the United States only. Already 
arrangements have been made for the introduction of 
the system in New York city. Two thousand con- 
ductors are to be laid between now and September 
next, embracing all of the city east of Broadway. This 
is the initiatory step toward doing away with the over- 

ead system altogether. When General Stager bought 

€ right to use the system in this country it was 
particularly stated that he was acting in his individual 
‘apacity and not for the Western Union Company, of 


a — ~--~ 


which he is an officer. Yet no one doubted, nor do 
they doubt now, that there was a thorough understand- 
ing between General Stager and the Western Union. 
This is proved by the prompt arrangements which have 
been made to introduce the system in New York, which 
will do away with the Western Union’s overhead wires. 


PLOUGHING BY ELEcTRIcITY.—M. Tresca has suc- 
ceeded in ploughing a field by electricity near Ser- 
maize, in France. Three Gramme machines were 
employed ; the first making 1,200 turns a minute, was 
driven by a steam engine of six horse-power. This 
current drove a second machine 400 metres off, ata 
speed of 1,120 turns per minute, or a third machine 
980 metres distant, with a speed of 980 turns per 
minute, according as it was shunted. The two last 
machines, which were portable, propelled two ploughs, 
which were of the Brabant type, by means of two 
cables. The available power in the process was esti- 
mated at three horse-power, showing a loss of 50 °/.. 


Correspondence. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. ] | 


To the Editor of THE TELEGRAPHIC JOURNAL. 
ADER’S TELEPHONE. 


SOME difficulties having been experienced by English 
experimenters in making Ader’s telephone from the 
description we recently gave of it, we applied to Count 
du Moncel, who has favoured us with the following 
remarks :— 

‘“‘S1r,—The figures which you have published in the 
TELEGRAPHIC JOURNAL are sufficiently explanatory to 
render unnecessary any further description of the tele- 
phone of M. Ader. The figure in the number of the 
a for April 1st, 1879, is of full size, and exactl 
ike the model which I have tried ; the wire of the little 
bobbin is of No. 32 gauge, ‘0000185 millimetres in 
thickness. The instrument is very simple and works 
always very well when the transmitter is good and is 
used with a Leclanché battery of the new form. The 
best transmitter to employ is that of Edison, but the 
one represented by fig. 7 may also be employed with 
success, Your correspondent has also tried the 
apparatus constructed by M. de Combettes, of 92, 
Rue de Bondy. M. Carpentin, successor to M. 
Ruhmkorff, has succeeded in obtaining with this 
system speech through the frame of a door. It 
was sufficient in order to do this, to fix in the door- 
frame an iron wire attached at each end to masses 
of metal and surrounded by a bobbin of fine wire. 
On applying the ear to any part of the frame, speech 
can be heard very clearly. 

‘The system of M. Ader has been patented and the 
patent has been bought by the Edison Telephone 
Company of the Avenue de l’Opera ; but this company 
has not as yet occupied the premises, and it is M. de 
Combettes who has up to the present constructed the 

pattern of which you have given a cut in your number 
for April rst, 1879. Ido not know if by reason of the 
patent it can provide receivers, but certainly it can 
transmitters, and this is of the most importance, for 
with ordinary microphones the results are not always 
satisfactory, There is, however, still the transmitter 
of M. Bondet of Paris, with which the apparatus works 
perfectly. | | 


“ Being at this moment unwell, I am unable to give 
you as full details as I would otherwise have done. 


| 
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“I pray you to accept the assurance of my most 
distinguished sentiments, | | 
“M. DU MONCEL.” 


[Our readers will regret to hear that the eye affliction 
produced by a too zealous study of electric lights, from 
which Count du Moncel suffers, is still an impediment 
to his labours.—Eb. T. J.] 


THEODOR SCHNEIDER.—We are sorry to say that we 
have been unable to find out whether any book con- 
taining a list of German words suitable for telegraphic 
code purposes, or a German Code book has yet been 
published ? but we fancy that none has been. Perhaps 
some one of our subscribers may be able to give the 
information. — 

C. H.—Thanks for promised paper. Congratulations. 


The Students Text-Book of Electricity. By HENRY 
M. Noap, Ph. D. F.R.S. F.C.S. A new edition, 
carefully revised, with an introduction and ad- 
ditional chapters by W. H. Preece, M.I.C.E. 
London : Crosby, Lockwood & Co. Price 12s. 6d. 

Dr. Noap’s Text-Book has earned for itself the 
reputation of a truly scientific manual for the student 
of electricity, and we gladly hail this new and 
amended edition which brings it once more to the 
front. Mr. Preece, as reviser, with the assistance 
of Mr. H. R. Kempe and Mr. J. P. Edwards, has 
added all the practical results of recent invention 
and research to the admirable theoretical expositions 
of the author, so that the book is about as complete 
and advanced as it is, possible for any book to be 
within the limits of a text-book. The illustrations 
are the sorriest features in it ; but this is due rather 
to the engraver or the printer than to the authors. 


L’eclairage Electrique. By the Count du MONCEL, 
Member of the Institute of France. Hachette and 
Co., Paris and London. Price 2fr. soc. 

CounT DU MONCEL has followed up his little work 

on the telephone, microphone, and phonograph, a 

translation of which has, we observe, been published 

by C. Kegan, Paul, & Co., London, by another upon 
the Electric Light. It is, like the former, a con- 
tribution to the Bibliotheque des Merveilles, and is, 
therefore, intended for the general public ; but it is 
so fully and well illustrated, that the professional 
electrician may profit by it. M. du Moncel pos- 
sesses, in an eminent degree, the French talent for 
elucidating a theme, and in the present work renders 
his brilliant but occult subject perfectly clear to all. 


Electric Lighting and its Practical Application ; ‘with 
vesults from existing examples. By J. N. SHOOL- 
BRED, B.A., M.I.C.E. London: Hardwicke and 
Bogue. Price 5s. 

To electricians wishing in a short time to make 

themselves acquainted with the history and present 

development of electric lighting, we would recom- 

mend this little treatise of Mr. Shoolbred. It is a 

professional book rather than a popular one; but 

anyone knowing the rudiments of electricity can 
clearly follow it throughout. The chapters on 

Motive Power and Luminous Intensity are especially 

valuable and novel; the various photometers em- 

por being fully explained and illustrated in the 
atter. | 


The Electric Light in its Practical Application. By 
PAGET H1GGS, LL.D., D.Sc. London: E. & F, 
N. Spon. Price gs. 

Dr. HiaGs is well qualified to produce a book on 

the, subject of the Electric Light, and since his 

translation of Fontaine’s work is out of print, we 
gladly hail this original treatise of his which em- 
bodies much of the latter and adds to it the best of 
the later forms of electric lamps and machines. The 
first chapter deals with the voltaic arc and incan- 
descence ; the various lamps and machines are then 
described, followed by a full consideration of 
the mechanical efficiency of these machines, with 
sufficient mathematical data to enable the reader to 
judge of the merits of the machines. The question 
of cost is next discussed, and the applications of the 
light, both odd and common are clearly described. 
Final chapters are devoted to current regulators, 
and to the manufacture of carbons. Dr. Higgs has 
been at considerable pains to do his work well, and 
has carried the history of electric lights further back 
than any other writer except Colonel Bolton. For 
example, he illustrates Straite and Edwards two- 
carbon lamp (p. 9). He, however, unfortunately 
omits De Moleyn’s incandescent lamp, and gives 

King’s as the first. The Messrs. Spon have made a 

handsome volume of the book. 


Patents—1879. 


‘‘ Means employed for producing the electric 
light.”. R. C. THompson. Dated April 24. 

1635. ‘ Electric light apparatus.” J. MacKenzie. 
Dated April 25. | Me 

1652. ‘‘Improvements in and relating to printing 
telegraph apparatus.” W. R. LAkE (communicated 
by C. Hayet). Dated April 26. 

1688. ‘‘ Portable magnetic appliances in conjunction 
with medicinal substances for the cure of diseases.” 
T. Wetton. Dated April 28. 


1622. 


1692. ‘An improved mode of regulating electric 
currents.” J. S. LELLON and H. Epmunps. Dated 
April 30. 

1766. ‘‘Improved method of demagnetising iron 
ships.” H. Hopkins. Dated May 5. 


1791. ‘ Electric lamps.” J. S. LEeLLoN and H. 
Epmunps. Dated May 6. 

1949. ‘‘Improved apparatus for generating electric 
currents.” S. LELLON, H. Epmunps. Dated 
May 15. 

2000. “ Electriclamps.” J.CouGNnet. Dated May 20. 

2011. “ Improvements in electro-magnetic puncturin 
or stencil pens, and printing apparatus or stencill 
plates or paper (complete).” J. M. Josias. Dated 
May 20. | 

2019. ‘Improvements in the apparatus employed in 
traction, and in other apparatus employed in mines, 
agriculture, and navigation, by the application to 
these apparatus of the required motive power trans- 
mitted by means of anelectric current.” J. CHRETIEN 
and C. FELIX. Dated May 21. 

2060. ‘“ Apparatus for electric lighting.” 
BLaANDy. Dated May 23. | 

2110. ‘ Improved means and apparatus for producin 
light and heat by electricity. C. W. SIEMENS. wat 


May 27. 
2111. “Electric lighting apparatus.” W. R. Lake 


A. F. 


(communicated by J. Puvilland and T. Raphael). 
Dated May 27. 
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2199. “ Lighting by electricity.” J. FURSTENHAGEN 
(communicated by L. Siemens). Dated June 3. 

2211. ‘ Telephones.” H.C. Doumontiger, Dated 
une 4. 
ABSTRACTS OF PUBLISHED SPECIFICA- 

TIONS—1878. 


3603. “ Flexible electric conductors and tips there- 
for.” G. J. STANFoRD. Dated September 12. 6d. 
This consists in forming flexible conducting cords which 
will not strain the wires, 

“Transmitters for telephones.” H. Hun- 
wincs. Dated September 16. 6d. This describes an 
Edison carbon transmitter, formed of two metal plates 
containing a layer of powdered carbon between. 

656. ‘‘ Manufacture of electrodes for electric light- 
ing.” À. H. P. Stuart-Worttey. Dated September 
17. 4d. This consists in covering carbon electrodes 
with a hood of asbestos (silicate of magnesia) or other 
refracting substance; and of mixing asbestos or other 
heat-resisting materials with the carbon, to form the 
electrodes. The electricarcis caused to take up a posi- 
tion in front of the carbon points by means of a deflecting 
magnet. 


Proceedings of Societies. 


PHYSICAL SOCIETY.—May 1074, 1879. 
Prof, W. G. Apams in the Chair. 
New Member—Mr. J. KESTRELL Evans. 


Dr. WoLLASTON explained the construction of Gower’s 
improved form of Bell’s speaking telephone. See 
TELEGRAPHIC JOURNAL for March 1st, 1870. 

Prof. W. F. BARRETT then gave an account of some 
attempts which he had made to overcome the induction 
clamour on telephones, caused by the ordinary telegraph 
currents on neighbouring wires. He had tried recently 
the Bell telephone on a line from Dublin to Armagh, 95 
miles long, but the induction noises completely stifled . 
the speaking, whereas the Edison transmitter gave 
good results. The clamour could be got rid of either 
by‘neutralising the induction currents, or by eliminat- 
ing the noises from the speech. He had taken the 
second line of experiment. Since the vocal currents 
differ from the induction ones in potential and period, 
he attempted to make the latter discharge across from 
the line to earth by fine needle points, and from a 
heated spiral of wire in a vacuum, leaving the vocal 
currents to pass on to the receiver, but without success. 
Also, since the vocal currents are alternately positive 
and negative, whereas the induction ones are of one 
sign, he tried to avail himself of the difference in dis- 
charging power of positive and negative currents, but 
without success, He then tried to take advantage 
of the difference of period or duration of the currents, 
the induction currents being longer. He therefore tried 
to break up the induction currents by interposing a 
rapidly revolving current interrupter, and to make the 
sections of the musical note obtained interfere with 
each other by means of an acoustic interference tube, 
but practically failed in this also. He mentioned these 
facts for the benefit of others who might be going over 
the same ground. | 

Mr. WiLson then read a paper on the Divisibility of 
Electric Light by Incandescence. By Joule’s law, the 
amount of heat developed in a circuit of resistance R 
by the passage of a current c = c? Rr, Where R is the 
resistance of generator and connectors 7, added to the 
fesistance of the light emitter or incandescent wire P. 


| Therefore since by Ohms law c = = we have 


From this equation the value of p may be also deter- 
mined. c? p is the amount of heat developed in the incan- 
descent wire. We see from it that the smaller the mass 
of the wire the higher the temperature generated in it, 
therefore the mass of the wire should be diminished 
until the fusing point of the metal is almost attained, 
The question of divisibility resolves itself into our 
er. | able to divide a single incandescent source into a 
number of smaller ones, giving the same total illumina- 
tion. The author concludes that this can be done by 
arranging the subdivided sources in “ multiple arc” or 
parallel circuits, provided the total mass, length, and 
sectional area of the united sources be the same as in 
the original single source. The objection that increased 
radiation from the various sources would diminish the 
first total of light and heat can be met by making the 
smaller wires still smaller than is theoretically required 
so as to generate more heat. The author regards the 
‘‘ voltaic arc” as probably falling under the same law : 
the mass however being smaller in this case. 

Dr. CorFin then exhibited a Trouvé Polyscope, 
which consists of a small hand incandescent platinum 
wire electric light, designed for illuminating the more 
inaccessible cavities of the body in surgical examina- 
tions. The current is supplied by a Planté secondary 
battery, and the light is half enclosed in a small silver 
reflector, fitted with a convenient handle. The 
apparatus is portable. Dr. Coffin found that it was 
open to several objections which he has remedied. 
Firstly, the heat generated made the lamp so hot that 
it could not be held to the body for more than a very 


short time. He overcame this by making the reflector 


of double silver plates, and circulating water between 
by means of india-rubber pipes and a bulb, which can 
be worked by the patient himself, thus serving to 
distract his attention Los the operation, Secondly, the 
secondary battery exhausts itself in twenty minutes, and 
the light therefore goes out, while from 12 to 24 Rours 
are required to recharge it. Dr. Coffin has superseded 
it by a Leclanché battery of eight elements, made by 
Messrs, Coxetter & Sons, in which the carbon pole is 
replaced by a copper plate faced with platinum, and no 
pee diaphragm is employed. This gives a constant 
ight for hours. 


SOCIETY OF TELEGRAPH ENGINEERS. 


At the ordinary general meeting of the Society of 
Telegraph Engineers, held on May 14, Major BATE- 
MAN-CHAMPAIN in the chair, a paper was read by 
LiEuT.-CoL. FRANK Botton, Hon. Sec. of the Society. 

Colonel Botton, after expressing his debt to Pro- 
fessor W. E. Ayrton for the great assistance rendered 
by him in the preparation of the paper, stated that his 
object had been to do a service to electrical inventors 
by giving them an intelligent summary of the ideas 
and plans already patented in England on the subject 
of Electric Lighting. The paper was divided very 
skilfully into a great many heads, treating of different 
types of machines and lamps. There are so many of 


these that we cannot do more than give a few of the | 


most remarkable results brought to light by Col. 
Bolton’s researches into the forgotten archieves of the 
Patent Office. The paper itself, will, however, appear 
soon as a pamphlet. 

The earliest mention of the accumulation principle 
in magneto-electric machines seems to have been made 
in Jauff’s patent in 1854. In 1857, Dr. Werner Siemens 
described the dynamo-electric principle to a German 
Scientific Society. 

In 1866, Messrs. Cornelius and S. A, Varley, 
patented a plan for producing alternating magneto- 
electric currents by a vibrating tuning fork, as recently 
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patented by Edison. The currents of Varley were, 
however, to be used for telegraphic purposes. 

The first patent of the Wilde type of machine 
having adisc of bobbins parallel to the axis of rota- 
tion was due to King in 1846. The Lontin type 
having ET bobbins radial to the axis, was first 
indicated by Allan’s 1852 patent. 

An incandescent electric lamp was first patented by 
De Moleyns in 1841, and in 1848, a platino-iridium 
wire, enclosed in glass, was also protected. 

The first patent for “ flowing electrodes ” of mercury 
was taken out in 1853 by Binks; and the first for 
flexible electrodes by Scott, in 1878. In 1853, Binks 
also patented a vibratory electrode caused to approach 
and recede from a fixed electrode as in the plan 
recently devised by Professors Houston and Thomson. 
Disc electrodes were first patented in 1845 by Wright; 
multiple electrodes in 1846, by Greener ; non-conductors 
associated with the carbons in 1849, by Pearce; and 
carbon candles in 1864, by Werdermann, to produce 
flame for melting rock in boring, as in Jamin’s candle, 
described in our issue for April 15. Lamps regulated 
by clockwork were first patented by Staite in 1846 ; 
those having a fixed length of arc, as in the Wallace- 
Farmer, by Roberts in 1852; those regulating in one 
direction (as the Dubosq), by Jackson in 1852; those 
regulating either up or down (as the Foucault), by 
Staite in 1847. 

In 1853 also, Staite floated up one electrode ina 
fluid ; a plan which Mr. Higgins and M. Ducretet have 
also devised. In the same year Binks patented a pro- 
cess for impregnating carbons with metals and other 
bodies to produce a white light. 


PHYSICAL SOCIETY.—May 24th. 
Prof. W. G. ApaMs in the Chair. 


New members: Mr. SEDLEY TAYLOR, M.A., and Mr. 
WALTER EMMOTT, A.S.T.E. 

Mr. W. J. Witson exhibited a new harmonograph 
and figures drawn by it. The figures drawn by prior 
harmonographs are all more or less imperfect, owing 
to loss of motion in the pendulums actuating the mark- 
ing pen; and Mr. Wilson therefore designed a new 
harmonograph, which not only gives perfect figures 
but admits of the phase of either of the two compounded 
motions being decreased by a known amount. In this 
instrument toothed wheels take the place of pendulums, 
the ratio of the teeth giving the ratio of the periods of 
the motions. By,employing the device of an inter- 
mediate wheel gearing with two others and arranging 
two or more wheels on the intermediate axle, a great 
variety of phase can be obtained for each motion. An 
ingenious adjustment by means of a movable nut allows 
the phase of either or both motions to be altered to a 
known extent, and then an endless variety of figures 
can be obtained. As in other harmonographs, a writing 
table on which the paper is placed and an aniline glass 
pen are used. Several of the figures, done also on 
glass, were thrown on the screen, the stereoscopic effect 
being very apparent. In reply to a query Mr. Wilson 
‘said that he had adapted some of the figures to the 
stereoscope. 

Prof. HUGHES explained his new induction balance, 
and showed some of its principal effects. It is well 
known that on starting an electric current along a wire 
adjacent to another wire an induced current is set up 
in the second wire in an opposite direction to the first 
or primary current. In the induction balance two 
ptimary circuits or coils are taken, with the same 
current (interrupted by a microphone acted upon 
by the ticking of a clock) running through both, and 
between these is placed a secondary circuit or coil in 


connection with a telephone, The primary coils are go 
wound as to oppose each other’s induction on the inter. 
mediate secondary. There is a point, moreover, between 
them where these opposed inductive influences exactly 
neutralise each other. If the secondary coil be placed — 
there no induced ticking of the clock can be heard; 
but if the secondary be displaced to one or other side of 
this point the ticking can be heard in the telephone, 
increasing in loudness as the secondary approaches 
one or other of the primaries. If the distance between 
the primaries be graduated into a scalethis contrivance © 
becomes a sonometer, since it gives an absolute zero of 
sound with degrees of loudness. It is well adapted for 
measuring the hearing power of the ear. 

By splitting the secondary coil into two parts, and. 
placing each close to its proper primary, so that there 
are four coils in all, arranged in two pairs, the extremes 
in one primary circuit, and the means in one secondary 
the two opposing parts of the balance can be separated 
from each other, so as not to disturb each other’s action, 
and the balance made very sensitive by the closeness 
of the primaries and secondaries. Professor Hughes 
finds that there is a line or zone of maximum induction 
midway between each primary and its secondary, Ifa 
conductor, such as a piece of metal be put in this 
position, it has a maximum disturbing effect on the 
balance, due probably to the electric currents generated 
in it by the induction. The effect is apparently pro. 
portional to the conductivity of the metal. It requires 
an exactly similar piece of metal put between the other 
pair of coils to restore the equilibrium of the balance. 
A difference of alloy or of weight between two like 
coins is at once observed from the imperfect restitution 
of the balance; base coins are thus also at once de- 
tected. Again, it is possible for a person to tell what 
particular coin or coins are in one part of the balance 
by trial of the same coins in his part. When plates of 
non-magnetic metals are held vertical in the balance, 
their disturbing effect is nil; iron on the other hand 

ives its maximum effect in this position, because 
its magnetic effect overbalances its electrical effect. 
Two pieces of iron may therefore neutralise each other 
as cores in an induction coil. Hard steel is easy to 
balance compared with soft iron. Zinc disturbs most 
when placed along the sides of each pair of coils, . 
iron when in centre. A certain length of metal laid 
along the outsides of the coils produces silence, The 
maximum line of inductive force is midway between 
the coils, and there is a line of minimum force at half 
the thickness of each coil. A metal placed at these 
lines of minimum force has no disturbing effect on the 
balance. Pressure applied to small shot, or spongy 
gold alters the balance. | 

Prof. W. G. Apams believed that one result of Prof. 
Hughes’ experiments will be the determination of the 
way in which the law of electro-dynamic induction 
depends on density. He also imagined that the metal 
when in the maximum line between the coils gathered 
the lines of force to itself, whereas when on the 
minimum lines it could not thus divert them. 

Prof. AyRTON cited the early experiment of Faraday 
with a sheet of copper oscillating, to rest between two 
opposite magnetic poles. The copper took a long time 
to stop; but a sheet of iron placed between two like 
poles was soon stopped, owing to its becoming imbued 
with an opposite polarity, and deflecting the lines of 
force. He also suggested that the divergence of the 
results for conductivity of metals got by the induction 


balance from those got by the Wheatstone balance, 


might be due to that electric inertia suspected by Sir 
William Thomson. 

Professor GUTHRIE thought that the induction balance 
pointed to the conclusion that the disturbing effect of à 
conducting: mass applied in this way is proportional 
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be used in research as well as the eye. 


June 15, 1879.] 


THE TELEGRAPHIC JOURNAL. 205 


to the quantity of electricity generated in it under 
certain conditions of temperature, &c. The determina- 
tion of the conductivity of liquids would be a useful 
application of the balance. Henceforth the ear would 


_Mr. CHANDLER ROBERTS gave some results which he 

had obtained from an examination of certain alloys 
means of the induction balance. He had been able 

to detect a difference in alloy between two shillings of 
one part in 1,000, and since the law allows a difference 
of four parts in 1,000, it is probable that considerable 
saving to the Mint may result from itsuse. Mathiessen 
divided alloys into three classes : 1, Solidified solutions 


of one metal in another; 2, Solidified solution of one 
metal in allotropic modification of another metal ; 3, 
Solidified solutions of allotropic modification of both 


metals. For the first class the curve of electric conduc- 
tivity is a straight line; for the second, a parabolic curve ; 


for the third, a bent line. Mr. Roberts found that the 
balance gave the characteristic curve for the first class 
with an alloy of lead and tin, and for the second with 
an alloy of gold and silver. With a copper-tin alloy, 
which is a good example of the third class, he found 
the curve given by the balance to be intermediate be- 
tween Alfred Risch’s curve of density and Mathiessen’s 
curve of conductivity, and judges that the balance is 
influenced by density as well as conductivity of the 


- 


| metal interposed. 


Professor HUGHES said that as the working of 
metals appeared to affect their conductivity, he was 
inclined to rely more on the conductivity measurement 
of the balance than on those of the Wheatstone bridge, 
In the balance plain pieces of metal were taken, where- 
as in the bridge wires were mostly taken. He would 
rather not give any theory yet as to the results obtained 


: from the balance. 


General Serence. 


ENGINES FOR WORKING ELECTRIC LIGHT 
| MACHINES. | 


VI. 
Simon and Son's Gas Engine. 
THis engine has two cylinders, one for driving and 


L 


the other, of smaller dimensions, for drawing in 
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the gauze, and on the principle of the safety lamp, 
the combustion cannot be communicated to the 
opposite side of the gauze, which would have the 
effect of causing the combustion before it is 
required. | 
he valves and govérnor, which regulate the 
admission of the gas and the exit of the products 
of the combustion, are very simple and effective. 
Although the expansive effect of the combustion 
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the combustible mixture of gas and air, and for | 
transmitting it into the driving cylinder. This _ 
gaseous mixture passes into the cylinder through 
a network of metal gauze, and is ignited on the | 


driving cylinder side of it; the result of this ar- 


rangement is that the expansive union of the 
gaseous mixture, which drives the piston, takes 
place gradually, as the mixture is forced through 


of the gas and air is a motive power employed in 


_ working the engine, it is not the only motive power, 
and in this point the engine differs materially from 


others. ach cylinder is water-jacketed, and 
between the cylinders and the jackets water flows 


continuously, the source being derived from a 
bucket or other small receptacle, whence it is 


pumped by the engine itself. These water-cavities 
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are in communication with each other. Now the 
expansion and combustion of the gaseous mixture 
necessarily generates heat, and this is communi- 
cated to the water surrounding the cylinders, more- 
over, the spent gases are also very hot, and these 
being caused to pass through a vessel containing a 
network of tubes through which the water circulates 
adds additional heat to the water, so much so that 
the latter very soon begins to boil and generate 
steam ; this steam is allowed to pass into the 
driving cylinder, and adds greatly to the motive 
power. When spent it passes out with the spent 
gases, adding what heat remains in it to the in- 
coming steam, so that a uniform supply of the latter 
is maintained. The advantages of this type of 
engine are numerous. First, no water-vessel to 
cut the cylinder is required; indeed, the hotter 
the cylinder the better the engine works. How- 
ever, the greater part of the heat is utilised in 
generating steam. Next the utilisation of the 
steam overcomes another difficulty. The dryness 
of mere gas explosions is destructive to cylinders, 
and soon destroys the lubrication which has con- 
stantly to be renewed. In Simon’s engine no such 
difficulty occurs, as the steam preserves the lubri- 
cating agent intact. Also the pressure of the ex- 
panded gas does not exceed 40 Ibs., which puts but 
very little racking strain on the machinery. 

There can be no doubt but that this engine, of 
which we give a general view, is a step in advance. 
We learn that by a recent improvement, Messrs. 
Simon have obtained a gain of 20 per cent. in the 
power of their engine without any increase in the 
consumption of the gas used. 


THE NEW PATENTS Bitt—As clearly formulated by 
Mr. W. P. Thompson, of the well-known firm of 
solicitors of patents, High Holborn, the chief provi- 
sions of this bill are :— 

1st. The duration of provisional protection is to be 
extended from six months to one year, and the stamp 
duties thereon lowered to half their present amount. 

2nd. A complete specification must, however, be 
filed before the expiration of nine months from date of 
original application, or the protection will terminate at 
the end of the twelve months, and cannot afterwards be 
renewed. 

3rd. The complete specification shall be immediately 
published, with all other documents relating to the case, 
and for a prescribed period anyone shall be at liberty 
to oppose the grant of a patent. 

4th. Ifthere be no opposition, the applicant may give 
notice to proceed, and secure his patent for half the 
stamp duties now levied. 

5th. A patent shall last for 21 years, instead of 14, 
but shall become void if the £50 and 4100 stamps be 
not duly paid at the end of the third and seventh years 
respectively, and an additional stamp of £100 before 
the end of the twelfth year. 

6th. Patents can be amended or added to hereafter, 
but with such fees and limitations as to make an amend- 
ment (especially if an addition) almost as costly as an 
original patent. The amendment, however, then 
becoming part of the original patent, is not subject 
to additional stamp duties. (This, however, is still a 
great improvement over existing practice, and all altera- 
tions mentioned so far are in favour of the patentee.) 

7th. The Crown shall have power to use any patented 
invention, paying the inventor such royalty as the 
Treasury shall consider fair. 

8th. If an inventor do not work his invention in the 


country within three years of grant, and if he refuses 
to grant licences on such terms as the Lord Chancellor 
shall consider reasonable, the patent will be annulled; 

oth. Inventions, first patented (or imported from) 
abroad, can in future be patented in England by the 
foreign patentee (he being the true and first inventor) 
within six months of the date of the foreign patent, oy 
of the date of this Act; but such patents will fall with 
the expiration of any foreign patent for the same inven. 
tion, whether granted before or after date of such patent, 

10th. The Lord Chancellor shall have power in certain 
cases to allow a patentee who has accidentally omitted 
to pay his tax in time, to pay it within three months 
after it became due, and thereby save his patent. 

11th, All patents applied for before the passing of 
the Act, to be independent of all its provisions, except 
article 10. | 

12th. The modes of procedure are altered in many 
respects, interesting only to patent agents and lawyers, 

This bill is decidedly a step in the right direction, 
though it has faults that will probably be rectified in 
committee ; and it is earnestly to be hoped that it will 
not share the fate of its less promising predecessors, 
introduced by the present Government in previous 
sessions. 


ERRATA.—In the letter of M. Gaston Planté on page 
187 of our last number, col. 1, line 11, and col. 2, line 
5, for the “sun” read the “earth.” In col. 1, line 13, 
for ‘‘ Whatever be the origin of this polar electricity it 
must be admitted that,” read, “ With respect to this 
polar electricity it has been admitted that.” 


The directors of the Brazilian Submarine Telegraph 


Company (Limited) have declared an interim dividend | 


of 2s. 6d. per share, or 5 per cent. per annum, free of 
income tax, for the quarter ended 31st March, 1879, 
and payable on Tuesday, the 24th inst. 


The following are the final quotations of telegraphs for the 
12th inst.: —Anglo-American, Limited, 5 54-55%; Ditto, Pre- 
ferred, 843-853; Ditto, Deferred, 27-274; Black Sea, Limited, 
— ; Brazilian Submarine, Limited, 63-7} ; Cuba, Limited, 
84-8% ; Cuba, Limited, 10 per cent. Preference, 16-17}; 
Direct Spanish, Limited, 13-24; Direct Spanish, 10 per 
cent, Preference, 10$-11; Direct United States Cable, 
Limited, 1877, 10$-103; Eastern, Limited, 78-71 ; Eastern, 
6 per cent. Debentures repayable October, 1883, 105-108; 
Eastern $ per cent. Debentures repayable August, 1878, 
101-103; Eastern, 6 per cent. Preference, 113-12 ; Eastern 
Extension, Australasian and China Limited, 7#-73 ; Eastern 
Extension, 6 per cent. Debenture, repayable February, 1891, 
108-111 ; German Union Telegraph and Trust, 73-84; 
Gloke Telegraph and Trust, Limited, 42-5; Globe, 6 
per cent. Preference, 103-114; Great Northern, 8}-82; 
Indo-European, Limited, 20-21; Mediterranean Ex- 
tension, Limited, 2}-3; Mediterranean Extension, 8 
per cent. Preference, 9-9}; Reuter’s, Limited 9-10; 
Submarine, 220-230; Submarine Scrip, 2-21; West 
Coastof America, Limited, 1-14; West India and Panama, 
Limited, 14-13; Ditto, 6 per cent. First Preference 
74-83 ; Ditto, ditto, Second Preference,. 73-75; Western 
and Brazilian, Limited, 3%-3§; Ditto, 6 per cert. 
Debentures “ A,” 95-99, Ditto, ditto, ditto, “B,” 88-93; 
Western Union of U.S. 7 per cent., 1° Mortgage (Build- 
ing) Bonds, 112-116; Ditto, 6 per cent. Sterling Bonds, 
103-105; Telegraph Construction and Maintenance, 

Limited, 31-314; Ditto, 6 per cent. Bonds, 108-111; 
Ditto, Second Bonus Trust Certificates, 24-21; India Rut- 
ber Co., 123-123; Ditto, 6 per cent. Debenture, 105-108. 
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No. 1 Set—Price £8.—This Apparatus consists of a PARENT Electric Lamp, with silvered 
copper reflector; a powerful Galvanic Battery of 10 cells, with sufficient acids, &c., to work it several times, 
and all the necessary connections and conducting wires. 

No. 2 Set—Price £10.—This Set is similar to No. 1, but the battery consists of 30 cells, and is 
capable of lighting up brilliantly a moderate sized shop or room. 

No. 3 Set—Price £20.—This set is similar to the preceding, but the battery consists of 50 large 
sized cells, and the illuminating power is much greater. 


APPARATUS FOR USE WITH THE ELECTRIC LIGHT. 
Batteries, Carbons, Conducting Wires, Regulators, &c. 


Agents for HICKLEY'S PATENT TELEPHONES, price £2 10s. per pair. 


PRICE LISTS of SCIENTIFIC APPARATUS and CHEMICALS, Post Free 3d. each. 
SPECIAL QUOTATIONS TO THE TRADE AND LARGE CONSUMERS. 


wm. JACKSON ce CO. 


(J. ORME & H. M. CAPNER.) à 


65, BARBICAN, LON D ON. 


ZANNI & BRIDGER, 
MAGNETIC AND ELECTRIC TELEGRAPH WORKS, 


1, JAMES STREET, OLD STREET, LONDON, E.C. 


Magneto-Electric Bell Pulls, entirely 
dispensing with the use of battery ; very 
useful for Private Houses for ringing from 
House to Stable ; for Ship’s Cabin; also 
made larger to ring gongs for Mines, &c. 
Used with great success withthe Telephone. 


Magneto and Electric Alphabetical 
Dial Instrument. 


Patent Morse Instrument to work 
without Battery. 


Batteries and all kinds of Electric Bells, 
Buttons, Indicating Tablets, with the latest 
Z mprovements. 

CONSULTING ELECTRICIAN—G. ZANNI. 
Liberai Discount to. Trade. 


ZANNI. 
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“DESIGN AND WORK: 


AN ILLUSTRATED JOURNAL OF INVENTIONS, 
MANUFACTURES, SCIENCE & ART. 


Office: 41, Tavistock St., Covent Garden, London, W.C, 


This Journal is devoted to the Advancement of the 
Exact Sciences, to 
CHEMISTRY in the Class and the Laboratory, 
To the Use of 


TOOLS in the WORKSHOPS of AMATEUR and 
PROFESSIONAL WORKERS; 


AND MACHINERY OF EVERY DESCRIPTION. 
The Progress of Electro-Metallurgy ; 
THE MICROSCOPE awnp ITS ACCESSORIES ; 
THE LATHE and its Uses; 
AMATEUR WATCH & CLOCK REPAIRING. 
Physical Science in General, 

With PHOTOGRAPHY, TELEPHONY, and PHONOGRAPHY. 


The Organ, Violin, Harmonium, and other 
"Musical Instruments. 


British and Foreign Inventions, Science and Art. 
Electricity and Electrical Apparatus. 
ASTRONOMY AND ASTRONOMICAL INSTRUMENTS, 
Intercommunication between Readers on all Subjects of 
Genuine Interest, &c., &c. 

Weekly, 2d.; by post, 23d. Monthly parts, od., and by 
post, 1s. Quarterly subscription, post free, 2s. od. 


ELECTRICAL, SCIENTIFIC, AND PHOTO- 
GRAPHIC APPARATUS 


FOR AMATEURS AND THE TRADE. 


Electric Bells, Indicators, and Automatic Switches. 


Microphones from 1s. 6d. 
Indication Coils, Lamps and Batteries, Magnets, Wires, Carbons, 
Terminals, &c. Illustrated Catalogue, one stamp. 
‘ Most Sensitive Dry Plates, Paper and Chemicals. Photographic 
List free. Repairs and Alterations to Instruments. 


DALE & CRAMPTON, 


Manufacturing Electricians, 


4, LITTLE BRITAIN, LONDON, EC. 
PROF. HUGHES’ INDUCTION BALANCE. 


W. Groves is the Sole Authorised Maker of Prof. Hughes’ Induc- 
tion Balance and all its Accessories, suitable for Metallurgical 
Analysis and Physical Researches. 


W. GROVES, 
Scientific & Telegraph Instrument Manufacturer, 


89, BOLSOVER STREET, PORTLAND PLACE, W. 


THE BIRKBECK BUILDING SOCIETY’S ANNUAL 
RECEIPTS EXCEED FOUR MILLIONS. 


HOW TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, 


With Immediate Possession and no Rent to pay.—Apply at “* 
Office of the BIRKBECK BUILDING Society, 29 & 30, at Bem 
Buildings, Chancery Lane. 


HOW TO PURCHASE A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH, | 


With Immediate Possession, either for Building or Gardening pur- 
—Apply at the Office of the BIRKBECK FREEHOLD Lanp 
CIETY, 29 and 30, Southampton Buildings, Chancery Lane. 


HOW TO INVEST YOUR MONEY WITH 


| SAFETY. 


Apply at the Office of the BIRKBECK gore de & 30, Southampton 
Buildings, Chancery Lane. Deposits recei at varying rates of 
interest for stated periods, or repayable on demand. _ 

Current Accounts opened with Persons properly introduced, and 
Interest allowed off the minimum monthly balances. English and 
An Stocks and Shares purchased and sold, and Advances made 

ereon. 

Office hours from 10 to 4; except on Saturdays, when the Bank 
closes at 2 o’clock. On Mondays the Bank is open until 9 o'clock 
in the Evening. ; 


A Pamphiet, with full particulars, may be had on application, 
FRANCIS RAVENSCROFT, Manager. 


DA RTOWN’S 
AUTOMATIC ELECTRIC LAMP, 


FOR 
Lecture Purposes, Exhibitions, &c. 
WITH 
REFLECTOR AND ADJUSTMENT FOR 
BOTTOM CARBON. Price 55/- 


The same fitted in Lantern, with Apparatus for 
Showing the Spectra of Metals on a Screen to a Class. 
The whole packed in Case with Boxes containing 
Metals, Platinum, Pliers, Bisulphide of Carbon, Prism, 
&c. Complete £8 8s. 


INVENTIONS WORKED OUT. 


All kinds of Electrical Apparatus and Materials supplied 
' to the Trade at lowest prices. | 
Price List of Electrical Bells and Trade Terms on 
Application. 


F. DARTON & Co. 


(Agents to the Science and Art Department), 


45, ST. JOHN ST, WEST SMITHFIELD. 


“NATURE ” for MARCH 20th, 1879. 
CONTENTS. 


ROYAL AGRICULTURAL COLLEGE, CIRENCESTER. 
PROFESSOR HUXLEY'S HUME. By Prof. J. VEITCH. 
SACHS’S VENEZUELA. 


OUR BOOK SHELF :— 
Bain's ‘‘ Education as a Science.” 
Davis's ‘‘ Life in Asiatic Turkey." 


‘LETTERS TO THE EDITOR. 


ON THE POSSIBILITY OF EXPLAINING THE CONTINUANCE 
OF LIFE IN THE UNIVERSE CONSISTENT WITH THE 
TENDENCY TO TEMPERATURE-EQUILIBRIUM. By 
S. TOLVER PRESTON. 


FRITZ MULLER ON A FROG HAVING EGGS ON ITS BACK.— 
ON THE ABORTION OF THE HAIRS ON THE LEGS 
OF CERTAIN CADDIS-FLIES, &c. By CHARLES 


| 


| 


DARWIN, F.R.S., and Frirz MULLER. 
Lllustrations. ) 


(With 
À STUDY IN Locomotion, II. By Prof, MAREY. (With 
Lllustrations.) 


GEOLOGY OF NATAL AND ZULULAND. By CHARLES E. 
DE RANCE. 


OUR ASTRONOMICAL COLUMN :— 
Prizes of the Paris Academy. 
Faye's Comet. 
GEOGRAPHICAL NOTEs. 
EDISON'S TELEPHONE. 
NOTES. 
THE PARIS ACADEMY PRIZEs. 
UNIVERSITY AND EDUCATIONAL INTELLIGENCE. 
SCIENTIFIC SERIALS. 
SOCIETIES AND ACADEMIES. 


OFFICE: 


29, BEDFORD STREET, STRAND. Price Sixpence. 
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~ HENRY WIGGIN & COMPANY, 


(Late EVANS & ASKIN,) 


COBALT AND NICKEL REFINERS AND GERMAN SILVER MANUFACTURERS, 


BIERM IN CG EH A M. 


Anodes supplied for Nickel 1 as Od of any shape or dimensions. 
Price from 2s. 9d. per pound. 


GENTLEMEN desirous of having “THE TELEGRAPHIC JOURNAL” forwarded to them regularly can 
have it sent by filling up this form and returning it to the Publishers, 10, PATERNOSTER Row, Lonpon, E.C. 


Please supply “The Telegraphic Journal" for the year 187 , for which I inclose Post Office 
Order for 
ame __ 


Address 


Date 
Subscription : Post Free in Britain, nine shillings and fourpence ; to countries in Postal Union, ten shillings 
and fourpence. P.O, Orders to be made payable to HAUGHTON & CO., at the Chief Office. 


New York: D. Van Nostranp, 23, Murray Street, and 27, Warren Street. Paris: M. BREGUET, 39, Quai de 
l'Horloge ; Madame VEUVE J. Boyveau, Librairie Etrangére, 22, Rue de la Banque. 
BERLIN: A. ASHER & Co., 5, Unter den Linden. 


THE SCIOPTICON. 


An improved form of Magic Lantern, burning paraffin oil, and giving a powerful light up to an 8 or 10 feet disc. 


Tue Sciopticon was the first of these lanterns introduced, and still holds its place as the best among a host of 
imitations. 


The principle of the light is two parallel flames placed edgewise to the condenser. 

ope ready—a few seconds only required to put in operation, 

The Improved Sciopticon is the only Lantern in the market constructed 
a on scientific principles. It is arranged so that the whole of the light from the 

4 i fh condensers passes through the. front lenses, the focussing being done with the 


slide, thus giving a greatly increased light on the screen and much better 
definition. Price £6 6s, 


Catalogue of Sciopticons and Appliances. PE 
SCIOPTICON MANUAL OF INSTRUCTIONS ls 
AND EXPERIMENTS. 15 Stamps. if 
Fourth Edition in the Press, 


WOODBURY LANTERN SLIDES. 


Superior to all other photographic slides, being permanent pigment photographs, 

and printed in transparent colours, every gradation of shadow is brought out on 

the screen, Their warm tone also contrasts most favourably with the cold 
photographic colour. 


THE SCENOGRAPH. 


A very light and portable Tourist’s Folding Pocket Camera. By the New Dry Process, Chemicals 
are left at home, and the Sensitive Plates developed at leisure. No previous knowledge necessary. 


No. 1. For Pictures 43 x 34, with lens stand and can ve sve one 35/- 
No. 2. For Stereoscopes or Cabinets 
No. 3. For Pictures, 7 x 5 ” 50/- 


Well adapted for use of Engineers, &c., for taking phothgraphs of dechinii'y or progress of works. 
Manual of Instruction (with Photo) seven stamps. 


SCIOPTICON COMPANY, 


157, GREAT PORTLAND STREET, LONDON, W. 
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M. SADLER, 


INVENTOR OF THE 


UPRIGHT MAGNETIC MACHINE, 


So universally used by the Medical Profession, 


MANUFACTURER OF 


Electvical, Galvanic, Magnetic, Chemical, Photographic, |E | 
and Pneumatic Apparatus. 


Electric Bells and Indicators of every description. 4 
For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use. ._# 


19, ASTON STREET, BIRMINGHAM. 


DAVIS & TIMMINS, 
SCREW MANUFACTURERS. 


Binders, Terminals, Connectors, Clamps, &c., Kept in Stock. 


BOWLING GREEN LANE, FARRINGDON ROAD, E.C. 


BURGLAR DETECTORS. FIRE ALARMS. 


Electric Bells on the best system from 8s. 6d. each. 


INDICATORS with Improved Mechanism. CONSTANT BATTERIES. WOOD & CHINA 
PUSH BUTTONS. INSULATED WIRE. - 


HOUSES & MANSIONS FITTED. ESTIMATES GIVEN. 
ILLUSTRATED CATALOGUES with Diagrams, enabling everyone to fix their own Bells, Post free. 
MESSRS. ARCHBUTT, TESTIMONIAL. RUGBY, May, 1878." 


‘“ Your Electric Burglar Detectors fitted in my house last month have already proved efficient.” 


PROFESSOR HUGHES’ MICROPHONE, price complete, with 3 Cell Battery and Instructions, 13s, 
Magnets of all descriptions. Silk covered Wire. Binding Screws, 3s.-per dozen. Double Line Wire 
Is. 6d. per dozen yards. Silk Cord. Switches, &c., &c. Telephone Signal Transmitters, 10s. 6d. each. 
The Tourist’s Friend :—A PEDOMETER, registering distance walked, price 16s., post free in Great 
' Britain and Ireland. 


La 


8, BRIDEE STREET, WESTMINSTER, S.w. 
FACING THE HOUSES OF PARLIAMENT. 


PHOTOGRAPHY 


(RAPID DRY PROCESS, 


Previous Knowledge not necessary. 


No Chemicals required in the field, Tourists’ Pocket Camera and Slides, 
for Plates 4% by 3%. Lens, Patent Folding Stand, Chemical Laboratory, (45 
and every requisite. _ 

Price Complete, £8 8s. 
THE SAME SET FOR PICTURES 5 x 4, £9 Qs. 


Practical Instruction Free. 
Sensitive Plates 2s. 6d. per doz. EE 


WRATTEN & WAINWRIGHT, @ 


38, GREAT QUEEN ST, LONG ACRE, w.c. @ 
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 BDWARD PATERSON, 
MAN | | 


_ 3, BEDFORD COURT, COVENT GARDEN, 
STHAM WORKS-GRAY’S IND RQAD. 


| 


 EXPRRIMENTS IN BLECTRIO LIGHTING CABRIED OUT. 


PATERSON’S ELECTRIC LAMP & BATTERY, for experiments with the Electric Lignt, AS : 
APPARATUS FOR SCIENCE SCHOOLS AND LECTURE 
ore purchasin 

Telephones, Telephone Calls, Telephone Wires, Electric Bells, Indicators, and Pushes, 


SIEMENS’ & GRAMMES’ DYNAMO-MACHINE and LAMPS on Hire. 


| | _ PROFESSOR 8. P. THOMSON’S LANTERN SLIDE GALVANOMETEE, 
| 4 New Illustrated Catalogue of 60 pages, post 6 
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THE “TELEGRAPHIC JOURNAL, 
10, PATHRNOSTER ROW: 


ON THE ist 16th EACH . 


The scale of per insertion for Advertisements in this is 48 


| 4 s. d, | 

Terms for @ series according to contract. a 


Employees requiring Situations and Employers Vacangios may Advert 
Three Lines in Single Column without charge. 


orders to be made payable to Havonrow AND at Chief Office. 


o 4 200 Fowar war full Particulars and Prices on application 


ROBEY & En; ginesrs, ‘Lincela, England ; 
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WARDEN & O6, 


ENGINEERS AND CONTRACTORS, 


27, GREAT GEORGE STREET, WESTMINSTER, S.W. 


“Contractors for the Erection and Complete Equipment of Lines of 
Telegraph, and for the Supply ‘of Telegraph Stores. ae 
MAN UFACTURERS OF IRON POLES AND TELEGRAPH WIRE. | 


.  ALSO OF EVERY DESCRIPTION OF 
TELEGRAPH INSTRUMENTS. AND APPARATUS. 


W.M: WARDEN, of the late Firm of De ovat Muirhead and Clark. 


JOURNAL AND ELECTRICAL REVIEW, 


bound in cloth, gilt, Vols. I, IL, IIT, TV., V., and VI. Price res: 64. each, may be 
or of the Publishers, ‘Subscribers’ numbers bound in black cloth, gilt, 8. 6d. Binding Cassa, 


HAUGHTON & CO. 10, PATERNOSTER ROW, EC. 


COMPANY, 


| Offloes is Warehouses : 106 & 100, CANN ON ST., LONDON, EC. 
Works: Silvertown, Essex ; Persan Beaumont, France. 


4 TELEGRAPH ENGINEERS AND MANUFACTURERS OF 
CABLES. «Submarine, Subterranean, and Aérial 
India-Rubber and Gutta-Percha covered in all gauges. à 
INSTRUMENTS. Morse” Inkers, Single Needle, Wheatstone's Preees's & Walker's system of 
L Semaphore ‘‘ Block’’ Instruments, Bells, Resistance Coils, Sir W. Thomson's and other 
_» Galvanometers, Condensers, Testing Instruments, &c, 
3 BATTERIES.—soun MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND THB 
2 COLONIES OF THE CELEBRATHD LECLANCHE BATTERY, which has 
received the most favourable reports from T ph Engineers, and is bast ewer use on English 


“4 | All other kinds of Batteries also manufactured. Ebonite , Carbon Plates, &c. 

pe ee The Leclancht MEDICAL Battery is the best Medical Battery of the day. 
INSULATORS «—Ebonite, Porcelain, Brownware, &c, | 
2: - MANUFACTURERS OF THE MOST IMPROVED APPARATUS ror RAILWAY BLOCK-SIGNALLING. 


PHORE REPEATERS “LIGHT” INDICATORS, AND WA EKER'S “PASSENGER AND 


“TELEGRAPH STORES AND APPARATUS OF EVERY DESCRIPTION. | 


‘3 


INDIA-RUBBER, GUTTA-PERCHA, & TELEGRAPH WORKS COMPANY are Patentees pet 
#4 or Manufacturers of a Complete System of Torpedoes for Harbour and Coast Defence, and | 
SILVERTOWN PATENT FIRING BATTERY, | 
4 au A Constant Battery for Mining and Blasting Purposes. 


and Continental Railways. Asa Battery for all Telegraphic purposes it is oubtedly 


"CONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE TELEGRAPH LINES, 3 
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